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For the No Action, ISV, and Cs and Sr Capsules Alternatives:

The dose to the average and maximally exposed remediation worker must be identified
as well as the associated sources for the No Action, ISV, and Cs and Sr Capsules Alternatives.
The source for the remediation worker is the amount of radionuclides or hazardous chemicals
resulting in an average and a maximum occupational exposure. Please provide the sources, the
average and maximum occupational doses, the number of workers exposed, and the duration of
exposure.

3. IDENTIFICATION OF ROUTINE EMISSIONS DURING TANK CLOSURE

For TPA and ISV Alternatives:

There may be routine remediation worker exposures and/or releases during tank closure.
ISV and TPA Alternatives will require barriers for tank farms and/or LLW disposal vaults. TPA
will also require backfilling of voids created by the removal of tank wastes. Closure may
potentially include removal and D&D of contaminated soils, in-tank equipment, and equipment
around the tanks. Please provide the source terms for routine risks from tank closure and from
excavating quarry sites and borrow sources or the rationale for excluding these actions from the
analysis.

4. CONFIRM THE FOLLOWING ASSUMPTIONS FOR CALCULATING RISK FROM ROUTINE
ERATIONS OF TWRS PROCESSES

For the No Action, ISV. and Cs and Sr Capsules Alternatives:

a. It will be assumed that there are no risks to the remediation worker, nearby worker, or the
public from liquid effluents, because all liquid releases will be sent to the liquid effluent
treatment facility.

b. There will be no risk to the remediation worker from direct exposure to hazardous or toxic
chemicals during TWRS separation and treatment processes, since there is limited use
of hazardous or toxic chemical compounds in TWRS process operations.

c. There will be no risk to the nearby worker and the public from inhalation and ingestion of
hazardous and toxic chemicals released to the atmosphere, because atmospheric
emissions of these compounds will be tightly controlled.

5. PROVIDE RATIONALE FOR EXCLUDING HAZARDOUS CHEMICAL EMISSIONS FROM
THE TANK FARMS DURING RETRIEVAL AND IN TANK SLUDGE WASHING

For the TPA, No Action, and ISV Alternatives:

Hazardous and toxic chemical emissions or exposures from the tank farms have not been
addressed in the engineering data packages received to date. According to ASI Engineering Data

H 1da M4\WatftoOatta3.Mq
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EIR#45: Assumption for Calculating Risk from Routine Operations. For No Action,
ISV, And Capsule Alternatives.

Liquids: all liquid releases from treatment facilities will be sent to the Effluent
Treatment Facility.

Hazardous or Toxic Chemicals: The data packages show that there will be limited used
of hazardous or toxic chemicals in the above alternatives. It may be assumed that there
is no direct exposure, inhalation or ingestion of hazardous or toxic chemicals.
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For the No Action. ISV. and Cs and Sr Capsules Alternatives:

The dose to the average and maximally exposed remediation worker must be identified
as well as the associated sources for the No Action, ISV, and Cs and Sr Capsules Alternatives.
The source for the remediation worker is the amount of radionuclides or hazardous chemicals
resulting in an average and a maximum occupational exposure. Please provide the sources, the
average and maximum occupational doses, the number of workers exposed, and the duration of
exposure.

3. IDENTIFICATION OF ROUTINE EMISSIONS DURING TANK CLOSURE

For TPA and ISV Alternatives:

There may be routine remediation worker exposures and/or releases during tank closure.
ISV and TPA Alternatives will require barriers for tank farms and/or LLW disposal vaults. TPA
will also require backfilling of voids created by the removal of tank wastes. Closure may
potentially include removal and D&D of contaminated soils, in-tank equipment, and equipment
around the tanks. Please provide the source terms for routine risks from tank closure and from
excavating quarry sites and borrow sources or the rationale for excluding these actions from the
analysis.

4. CONFIRM THE FOLLOWING ASSUMPTIONS FOR CALCULATING RISK FROM ROUTINE
OPERATIONS OF TWRS PROCESSES

For the No Action. ISV. and Cs and Sr Capsules Alternatives:

a. It will be assumed that there are no risks to the remediation worker, nearby worker, or the
public from liquid effluents, because all liquid releases will be sent to the liquid effluent
treatment facility.

b. There will be no risk to the remediation worker from direct exposure to hazardous or toxic
chemicals during TWRS separation and treatment processes, since there is limited use
of hazardous or toxic chemical compounds in TWRS process operations.

c. There will be no risk to the nearby worker and the public from inhalation and ingestion of
hazardous and toxic chemicals released to the atmosphere, because atmospheric
emissions of these compounds will be tightly controlled.

5. PROVIDE RATIONALE FOR EXCLUDING HAZARDOUS CHEMICAL EMISSIONS FROM
E TANK FARMS DURING RETRIEVAL AND IN TANK SLUDGE WASHING

For the TPA. No Action. and ISV Alternatives:

Hazardous and toxic chemical emissions or exposures from the tank farms have not been
addressed in the engineering data packages received to date. According to ASI Engineering Data

H4datakflWs'attqWa&3."Q
M t 2D, 1995 2



Request No. 018, hazardous and toxic chemical emissions for in-tank sludge washing and
retrieval are not provided due to the fact that actual characterization of the air being expelled from
the tank ventilation systems has not been performed in sufficient detail to allow comparison to
regulatory lists. Given this lack of data, emissions of hazardous air pollutants from the tanks
during retrieval and in-tank sludge washing have been assumed to be negligible for the TPA
Alternative. Please indicate the following:

a. Is this a valid assumption? If so, please provide the rationale to be used in the TWRS EIS
to justify the assumption that hazardous emissions from the tank farms are negligible.

b. Does this same rationale apply to the remaining alternatives? Is so, please state. If not,
please describe the situations where different assumptions should be used.

6. CONFIRM THE ASSUMPTION THAT THERE WILL BE NO AIR EMISSIONS FROM LLW
DISPOSAL VAULTS DURING DISPOSAL OPERATIONS AND FROM HLW DURING INTERIM
STORAGE.

For Cs and Sr Caosules (TPA) Alternative:

For the TPA Alternative, it was assumed that air emissions from the LLW disposal vaults
during disposal operations and the HLW casks during interim storage will be controlled such that
the dose to remediation workers, nearby workers, and the public does not exceed administrative
dose limits and the public dose does not exceed current limits (ASI Engineering Data Request
No. 21 1995). A specific risk from these unit operations was not calculated. Is this assumption
valid for the Cs and Sr Capsules (TPA) Alternative as well?

References

ASI Engineering Data Request No. 018. Internal memo dated January 27, 1995.

WHC. 1994. Engineering Data Package for the No Separations Alternative, WHC-SD-WM-EV-
COLBY, Rev. A.

cc: Alex Nazarali
Mitch Pelton
Andy Stanley
Reed Kaldor
John Shrock
Mike Harker
File 587.2.11.2.2
File 587.2.11.2.5
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EIR #46. Hazardous and Toxic Emissions from Tanks During Retrieval and Sludge
Washing.

Hazardous Emissions: These can be assumed to be negligible since ventilation systems
using fans and filters will be installed on each tank prior to retrieval. The final HEPA
filters will capture the hazardous constituents of the ventilation stream, since these
would be as particulates.

Toxic Emissions: These emissions cannot be captured by HEPA filters, and will
escape from the tanks during routine operations (such as are carried out at present),
and during active ventilation during retrieval. An estimate of the quantities of VOC
emissions has been made to answer EIR #55, and this estimate is attached. It is based
on the analysis of the vapors in the headspace for a single tank, C-103. This is the
only tank to be analyzed as of this date.

Other Alternatives:
* An estimate for emission rates for No Action, Tanks has been made in answer to

EIR #57, and this estimate is attached.
* For ISV the VOC's will be oxidized to carbon dioxide and pass through the filter

system and up the stack. The mass balance for ISV shows no toxic compounds in
the stack gases so these may be assumed to be negligible.



DATA REQUEST 055

The attached calculation estimates the concentration and volume of gas released from a
selected number of tanks. These VOC emissions are a result of storing the waste in the tanks
and are not specifically related to extensive retrieval operations. These emissions can be
viewed as on going until the wastes are removed from the tanks.

During the retrieval process an exhauster will be hooked up to the ventilation system of the
tank being retrieved. Those tanks that will have waste retrieval operations going on will have
active ventilation. This will tend to increase the overall mass of VOC emitted, from both the
increased air flow and stirring the wastes up with the sluicer. The increase in mass will be at
a significantly lower concentration than that seen in the head space data for tank C-103.

An actively ventilated tank has a ventilation flow rate of 500-1600 cubic meters per hour. The
passively vented tank estimate for ventilation flow is 0.33 cubic meters per hour. This
represents a 1500-4800 fold increase in air flow from the tank.

Another point is that the wastes have been sitting in the tanks for a number of years and most
of the wastes have been through an evaporator, thus the majority of the volatiles have already
left the tanks. The VOCs coming out of the tanks now may be decay products of the heavier
organics in the tanks.

The following method to estimate the VOC emissions from a tank during retrieval is as
follows:
- assume that the mass of VOC emitted from a tank remains constant
- the ventilation flow rate goes from 0.33 cu meter/hr to 4000 cu. meters/hr
- two of the organic tanks get retrieved per year once retrieval operations begin
- to maintain a constant mass emission per tank the concentration of the organic from the

C-103 head space data should be ratioed by (0.083/4000) 2.1E-5. This is the annual
average volumetric flow from a passively ventilated tank divided by the volumetric
flow of an actively ventilated tank.

To estimate organic emissions during evaporator operations, we asked WHC for organic
emissions data from 242A evaporator operations (currently operating). WHC replied that
organic emissions from the evaporator are not measured but instead are reported based on
calculations using the feed stream concentrations. The calculations for recent evaporator runs
ar not yet completed, but should be done in the next few weeks.

Using the attached calculation the following table is developed for organic emissions.

engintCnnfrq.SS



Note 1: The organic compounds and their concentrations are assumed to be
point data from Tank C-103 head space analysis. (see attached table)

those for the mid

Note 2: These emissions should remain constant until retrieval operations begin in 2003. These
emissions should decline approximately 6-7% per year between 2003 and 2015 due to tank
retrieval. After 2018 VOC emissions from the tanks should go to zero.

Note 3: At any time during retrieval operations two organic tanks may be subject to retrieval
operations. These tanks could come from any two source areas. These tanks will have
organic compounds identified in the Tank C-103 headspace analysis. The concentration of
these compounds will be ratioed down from the mid point concentrations identified for Tank
C-103 by the factor 2.07E-5.

enginlentnftq.O5S

Pollutant Source Peak Hourly Annual Average Chronological
Volume volume of Phase
Released release (m3/yr)
(m3/hr)

see note 1 TF9E (1 tank) 0.33 720 see note 2

TF8E (1 tank) 0.33 720

TF3E (1 tank) 0.33 720

TF4E (2 tank) 0.66 1450

" TF5W (2 tanks) 0.66 1450

TF6W (2 tanks) 0.66 1450

TF1W (1 tank) 0.33 720

TF3W (2 tanks) 0.66 1450

TF2W (1 tank) 0.33 720

TF4W (7 tanks) 2.31 5060

see note 3 any source 4000 during retrieval

see note 3 any source 4000 during retrieval



TABLE 5.3.1 SOURCE TYPES AND LOCATIONS.

SY'

AW

SOURCE
NAME

TFIE

TF3E
TF4E

TF5E
TF6E
TF7E
TFSE

SOURCE LOCATION

x word. { y coord.

573556
573556
573771
575075

575332
575365
575281
575380

13742
137282
137252
136493

136378
136279
136157
136159

ELEVATION OF
CENTER (m)

200
200
200
200

205
205
205
205

I TF9E 575310 136015 210 AREA
\ TFIDE 575304 135806 210 AREA

TFIIE 575481 135747 210 AREA
- - TFIW 566738 136662 210 AREA

M"? Tf2W 566715 136373 210 AREA
T TF3W 566689 136146 210 AREA

TF4W 566744 135000 205 AREA
; TF:W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TA1W 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA

-SriC-, PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: ' Location of area sources represents somhwest corner of area (coordinates in meters)
a Tank farm sources have the prefix *TF', transfer annex areas have the
prefix *TA'; source IMs ending in 'E" are located in the 200 East area,
while those ending in "W' are located in the 200 West area. Other sources
are defied as follows:

PROC - Vitrification process facility construction emissions
BTCH - Concrete batch plant emissions
SMIN - Minimal pretreatment process stack
ST-L - TPA low level waste process stack
ST-H - TPA high level waste process stack

Coordinate locations are given consistent with AS! coordinate system.

SOURCE
TYPE

AREA
AREA
AREA
AREA

AREA
AREA
AREA
AREA
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WHC-D-WM-SARR-011; Rev. 0

TABLE 1. PRELIMINARY DATA FOR C-103 HEADSPACE

MAXIMUM DATA MID DATA MINIMUM DATA
CHEMICAL POINT POINT POINT

(mg/m) (mg/m) (mg/m)

Acetone 299 77 0.44

Acetonitrile 182 30 0.20

Ammonia 202 202 202

Benzene 21 4.1 0.05

1,3-Butadiene 0.32 0.30 0.22

Butanal -176 7.4* 7.4*

Butanol (n-butyl 597 ,198 0.64
.alcohol) - -

Hexane 187 12 0.50

2-Hexanone (methyl 32 10 0.03
n-butyl ketone)

Methylene chloride 318 33 0.02
(dichloromethane)

Dodecane . 3713 1376 16

-Tridecane 4500-- 1090- _ 2^

Propane nitrile 132 29 0.06

Tributylphosphate 302 12 1.3

* The mid' and minimum. data points for butanal are the same because of the
n ture of the data and the method used to determine these pojnts.

As new data become available, they should be incorporated into the
release consequence calculations. Current Tri-Party Agreement milestones for
characterization are as follows (Osborne 1994):

o M-40-06

o M-40-08

o M-40-03

Complete vapor sampling and characterization of tank 241-C-
103 by August 30, 1994.

Complete vapor sampling and characterization of all Organic
Watch List tanks. by November 1995.

Complete vapor sampling and characterization of all
Ferrocyanide Watch List tanks by November 1995.

11



DATA REQUEST 57

No Action Alternative - Tanks

For No Action the following activities will take place:
SST wastes will be left in place following the completion of salt well pumping.

DST wastes will be retrieved and transferred into new DSTs twice during the 100 year
period where institutional control will be maintained.

The following activities will be completed for DST wastes:

Construction

Note: The following will be constructed for each retrieval campaign. (Each construction
activity will take place twice)

Build DST transfer piping
- connect existing DST facilities to new tank farms and
- Build replacement evaporator
- Build tank retrieval systems
- Build new tanks

- 26 new DSTs will replace existing 28 DSTs
- Diesel generator building
- Gas sampling and stack monitoring facilities
- Administration building
- Possible weather enclosure over tank farm
- Tank ventilation systems

new evaporator

Operation

Retrieve DST wastes
- Direct transfer supernate to new DSTs
- Add dilution liquids to remaining wastes, run mixer pumps and slurry pump to
evaporator
- Process slurry through evaporator
- Retrieve 99% of DST waste

Monitor SSTs

Operate Evaporator
- Evaporate all slurry transfer to maintain waste volume
- Treat condensate of liquid effluent treatment facility

formslenginlengreq.057 I



From the No Action Data Package the following emissions estimated are made:

Non Radiological Operating Emissions: (For additional tank emission data see Request No.

55)
- Table 5-5 attached
- These emissions were taken from the HDW EIS and represent an estimate for
emissions associated with tank farm surveillance during the 100 year institutional
control period
- These emissions appear to be vehicle emissions
- If these are to be modeled, they can be divided by 100 to get an average annual
emission. A peak emission could be estimated using the following factor:

Non Rad Operating Emission X L X 1 vr X 2 (peak factor)
18 (tank farms) 100 yrs 2,000 hrs

Emission quantity X 5.6 X 10- (peak hourly emission) kg/hr - tank farm

Thus the peak hourly emission for any of the pollutants in table 5-5 can be calculated
using the above factor.

Emissions will be very small. For example: The CO estimate is for 710 kg.

The CO peak hourly emission rate per tank farm is:
710 kg X 5.6 X 101 = 4 X 104 kg/hr

Radiological Operating Emissions:
- Table 5-6 attached
- Memo and attached hand calculation from Chris Memg (WHC) to Dave Murray
(attached)
- Engineering data package Appendix B (attached)

The following points should be made for the radiological operating emissions:
- The radiological emissions are estimated using measured emission data for the tank
farms in 1993. Emission data was obtained only for areas 3EDS and 5EDS (3DS
tank farms AN, AY, AZ, sources TF5E, TF6E, TF7E), (5EDS = tank farms AP,
AW, sources TF10E, TF11E)

The memo noted above states that the emissions from other tank farms were either below
detection or below reportable amounts.

- The quantities reported in table 5-6 are for the 100 year institutional control period
- Appendix B summarizes the calculations for determining the emissions based on the
measured 1993 data

formstenginlengreq.057 2



- Annual emissions can be calculated for any year using the following expression:

N = Noe- ; J= 2

tI/

For Cs, N = 5.3 X 10- Ci X e-" (t in years from 1995)

Sr, N = 8.4 X 10-6 Ci X C--w"'(t in years from 1995)

, N = 4.6 X 10-5 X e--)& 10x"t (t in years from 1995)

- The air emission from tank farms are not a result of any processing activities and
should remain constant throughout the 100 year period without any peaks.

- The radiological air emissions from tank farms can be identified as follows:

Pollutant

Cs 137
Cs 137
Cs 137
Cs 137
Cs 137
Sr 90
Sr 90
Sr 90
Sr 90
Sr 90
I 129
I 129
I 129
I 129
I 129

Source ID Peak
Hourly

TF5E
TF6E
TF7E
TF1OE
TF11E
TF5E
TF6E
TF7E
TF10E
TF11E
TF5E
TF6E
TF7E
TFlE
TF11E

Annual
Average
(Ci)

1.06X 10't""'
1.06 X It&e"

1.06 X iarle""'
1.06 X lOle="i.o6 x woe- -1,

1.68 x 1to-'ez"

1.68 X 04e-"

1.68 X lO-t 0e""

1.68x lO-'e-2 41

1.68 x 1Oe* 4 "

9.2 X io4e" "4'

9.2 X 1oe 4 E*

9.2 X io4e"""

9.2 X io4e"7"

After the year 2042 all DST wastes will have been retanked into new DSTs
area as the TPA vitrification facilities.

Phase

Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042

located in the same

Making the assumption that all releases from the new DST tank farms will occur from the
TPA HLW vitrification stack source location the following table is developed.

formslenginlengreq.057



Pollutant Source

Cs 137
Sr 90
I 129

Peak
Hourly

ST-H
ST-H
ST-H

- Annual
Average
(Ci)
5.3 X o-e--"
8.4 X Ior"
4.6 X lO"C"

Phase

Yrs 2042-2095
Yrs 2042-2095
Yrs 2042-2095

Note the emissions for any given year falling in the phase noted can be calculated by
subtracting the year from 1995 and using the result-es. to evaluate the expression in the annual
average column for the pollutant of interest. This was done because of the continuously
changing emissions resulting from the short half life of Cs & Sr.

For evaporator emissions the following breakdown applies:

Pollutant

Cs 137
H 3
Sr 90
I 129
Total Beta
Total Alpha

Cs 137
H 3
Sr 90
I 129
Total Beta
Total Alpha

Source

ST-H
ST-H
ST-H
ST-H
ST-H
ST-H

ST-H
ST-H

Peak Hourly*
Ci/Hr

6.3 X 10-7
9 X 10-s
7 X 10-7
6 X 10-7
4 X 10-10
4.6 X 10-10

2 X 10-7
5.3 X 104
2 X 10-7
6.2 X 10-7
1.2 X 1010
4.7 X 100

Annual
Average**
Ci/Yr
2.76 X 10-3
39
3.1 X 10-
2.72 X 10-3
1.9 X 10-6
2 X 10-6

8.7 X 104
2.3
9 X 10-4
2.7 X 1013
5.4 X 10-7
2.08 X 10-6

*Peak Hourly: Annual Average X 1 yr/365 days X 1 day/24 hrs X 2 (peak factor).
** Annual Average: Evaporator estimate (10 yr)/5 yrs operation period. These evaporator
emissions were annualized without using the decay equations.

For Construction Emissions:

The new tanks will be located in the same area as the TPA facilities so the source for No
Action should correspond to PROC (ESE source area for TPA construction emissions).

The construction duration is 6/2033 - 6/2037 and 6/2083 - 6/2087.

for'slenginlengrrq.057

Phase

Yrs
Yrs
Yrs
Yrs
Yrs
Yrs

Yrs
Yrs
Yrs
Yrs
Yrs
Yrs

2037-2042
2037-2042
2037-2042
2037-2042
2037-2042
2037-2042

2087-2092
2087-2092
2087-2092
2087-2092
2087-2092
2087-2092
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Peak Hourly ' Annual

Particulate
SOx(
CO
Hydrocarbons
NOX
Aldehydes-
(HCHO)
Organic Acids
Thermal (J)
Fugitive dust

16.25
2
4,500
225
237
7.4

PROC
PROC
PROC
PROC
PROC
PROC

PROC
PROC
PROC

kg/hr
kg/hr
kg/hr
kg/hr
kg/hr
kg/hr

0
9.5 X 1010 J/hr
.07 mt/hr

Average
16,250 kg
2,000 kg
4,500,000kg
225,000 kg
237,500 kg
7,375 kg

0
9.5 X 1013 (J)
68.75 metric

ton

Construction
Construction
Construction
Construction
Construction
Construction

Construction
Construction
Construction

Peak Hourly: Annual Average X 1/365 days X 1 day/8 hrs X 3 peak factor.
Peak Hourly: Annual Average X .001.
Annual Average: Total estimate/8 years.

hOTE: 5eE T~SLE z-11

formslenginlengreq.057

ATWrD.

5

PhasePollutant Source
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Single shell tanks
Condensate to retrieval
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Double shell tanks -Retrieved slurry'
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-Retrieved slurry New DSTs

Pump

w
- Retrieved supernate

Provide surveillance
and active site control
for 100 years

J9

Provide replacement tanks every 50
years for 100 years

* Sfudge
* Salicake
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WHC-SD-WM-EV-099 Rev. B

Table 5-5. Nonradiological Operating Emissions
(Units as Indicated).

ne11 gN& Di soa cin

Thermal releases 1.1 x oll s

Particulate 20 kg

Volatile organic compounds 68 kg

Fugitive dust n/a

Toxic Air Pollutants2  not available

Nox (as nitrogen dioxide) .77 kg

Sox (as sulfur dioxide) 12 ka

Carbon Monoxide 710 kg

Notes:

J = joule
k, = kilogram

'The values for these emissions (over the 100-year period) were taken from RHO-RE-ST-30 P, Table
4-17, pages 4-24 and 4-25 (Hanford Defense Waste Disposal Alternatives: Engineering Support Data
for the HDW-EIS.

'The list of Toxic Air Pollutants present in the tank farms has not been completed yet. The final list
will include only those species that are present in sufficient quantities to be regulated. Vapor
characterization of Tank 241-C-103 head space is being used as a worst case to estimate the amount of
Toxic Air Pollutants given off by the rank farms. The data for the Toxic Air Pollutants will be in the
soon to be released Draft Tank Farms Air Operating Permit.

RHO, 1985, Hantford Defense Waste Disposal ALkernarives: Engineering Support Data for the EDW-
EIS, RHO-RE-ST-30 P. Rockwell Hanford Operations, Richland, Washington.
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Table 5-10. Nonradiological Construction Emissions (units as indicated).

C s. E sitaN rDiSosaActiont

Particulate (kg)

SO, as sulfur dioxide (SO), (kg)

Carbon monoxide (kg)

Hydrocarbons (kg)
(exhaust and fugitive)

NO as nitrogen dioxide (NO2) (kg)

Aldehydes (kg)
(as HCHO)

Organic acids (kg)

Thermal releases (J)

Fugitive dust (t)

130,000

16,000

36,000,000

1,800,000

1,900,000

59,000

0

7.60 x 10"

550

J =joule
kg
NO,

= kilogram
=Nitrous oxides

SO = Sulfurous oxides
t - metric ton

'The values in this table were fctored from the No Separations alternative by using a ratio of the
construction costs.

5-16

Notes:
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Table 5-11. Transportation of Earthen Borrow Constuction Material (Units as Indicated).

Ite'm~ N&DisaosA=

Borrow source location (state) 3 km NW of site

Route location Route 3 to Route 4

(state mileage) (5 Km)

Road type (gravel or asphalt) Gravel, level

Total number of trips
Truck ' 31,000
Train 0
Barge 0

New road construction (miles) 0

Load volumes (in 3) 6.1

Notes:

km = kilometer
In3 = cubic meter
NW = northwest

'The values in this table were factored from the No Separations alternative by using a ratio of the

construction costs.

t40rs; it-ct.- 3~ pot -i-cCps 1X

4+ct ott ~EL4 ~%~o.eos-

-Na- Qrxcz.trvc+ot~ '4 -e0 * -F, i7 RJCT - )aAOa6

4nrrjm

0on tezc.h.

4ko brrox Zi4 e . Cbns4rc-Cko s-ce
In e, r- J a sn ne-< 404 2 T ciT i7e SC-ara..bo cL4-+.

1srw1D4 .e -32 f'c U cJce..C3%

'OA bortoW P4 Oin k+ rdkns.



WHC-SD-WM-EV-099 Rev. B

Table 5-21. Overall Schedule (Calendar Year Start/Completion Date).

Notes:

'Figure 2-2 is a representation of the above schedule.

5-29

Aedv ~~~No Dsoa o

Construction 06/2033 - 06/2037 06/2083 - 06/2087

Tank retrieval and re-evaporation 06/2037 - 06/2042 06/2087 - 06/2092

Decontamination and decommissioning 06/2042 - 06/2047 06/2092 - 06/2097

Monitoring and maintenance 01/1995 - 01/2095

Research and development n/a



WHC-SD-WM-EV-099 Rev. B

Table 5-6. Radiological Operating Emissions (Ci). /C4
N o D sA-. Acin

___Anli rsion r Ai risin arm1 Water iEmssionstrnm
Ra d Tan rmP iaportr.. ~o ~vapomto

24'Am 0 n/a 0

"C 0 n/a 0

m3Cs 2.IE-03 n/a 1.8E-02

3H Below Detections) n/a 2.1E02
1291 4.6E-03 n/a 2.7E-02

2' 9pu, 24 Pu 0 n/a 0

"Ru 0 n/a 0
tSlSM 0 n/a 0

'Sr 3.1E-04 n/a 2.OE-02

"Tc 0 n/a 0

"Zr 0 n/a 0

Total Alpha n/a 2. 1E-05 n/a

Total Beta n/a 1.2E-05 n/a

Percent PM-10) 100 n/a n/a

Notes:

'All values in Ci except for percent PM-10.

2Starting air releases for tank farms were taken from WHC-EP-0527-3. Environmental Releases for
Calendar Year 1993 (Thomas and Cum 1994). The release values were then decayed and summed
over the 100-year period (see Appendix B).

'These releases were below the trip point for reporting individual radionuclides so total alpha and beta
were reported in the Westinghouse Haqford Company Effluent Releases and Solid Waste Management
Report for 1987: 200/600/1100 Areas (Coony et al.).

'hese releases were based on the yearly releases of the evaporator while processing approximately
41,600 m3 (11 million gal) of waste in a year as reported in the Westinghouse Hanford Company
Effluent Releases and Solid Waste Management Report for 1987: 200/600/1100 Areas (Coony et al.).
To evaporate 416,000 m (110 million gal) of waste (at a 3-to-I dilution) at 41,600 m' (11 million gal)

*2 year, requires the equivalent of 10 years of operation for each retanking or 20 years of emissions at
this level. The releases were calculated by decaying the 1987 releases to the point of evaporation and

summing the releases over the evaporator operation while decaying the radionuclide during the
evaporation (see Appendix B). The actual evaporation for retanking is scheduled for 5 years each time
so the emissions may be more concentrated while remaining within release limits.

5-9
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Table 5-6. Radiological OCerating Emissions (Ci).

Notes: (Continued)

'Table 2-1 of the Environment Releasesfor Calendar Year 1993 (Thomas and Cum 1994) indicates that
air sampling was not done for tritium in the 200 Areas based on its known absence or extremely low
concentrations and dose impact.

'No separate air emissions were compiled for different radionuclides in the Westinghouse Hanford
Company Effluent Releases and Solid Waste Management report for 1987: 200/600/1100 Areas (Coony
et al.); therefore, the tritium releases are contained in the total Beta entry in this column.

'Percent PM-10 is 100 percent as all released particulates are less than 10 microns.

Coony, F. M., D. B. Howe, and L. J. Voigt, 1988, Westinghouse Hanford Company Effluent Releases

and Solid Waste Management Report for 1987: 200/600/1100 Areas, WHC-EP-0141, Westinchouse
Hanford Compant, Richland, Washington.

Thomas S. J. and B. L. Curn, 1994, Environmental Releases for Calendar Year 1993,
WHC-EP-0527-3, Westinghouse Hanford Company, Richland, Washington.
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APPENDIX B

CALCULATION OF RADIOLOGICAL RELEASES TO AIR AND
WATER FROM THE TANK FARMS AND EVAPORATOR

OVER THE FIRST 100 YEARS

The amount of a radionuclide at a given time in its decay life is represented by:

N = N eA-

where:

N = the amount of the radionuclide at time t
N* = the amount of the radionuclide at time zero
X = the decay constant

A In 2

t1/ = the half life or the amount of time before half the original
amount of radionuclides decay

To find the amount of environmental releases over a 100-year period the decay equation is
integrated over 100 years.

dr= N'1 0 0 e-Itdt =

=N* If [ J *
1A 1

100
=- N*te

B-3

-1
;L

Rev. B
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WHC-SD-WM-EV-099

No E-)100
= I

= 30 years so A = -

30 y
= 0.0231 y~-

for 9OSr t,, = 28.1 years so A 2 = 0.0247
28.1 y

for ' 91 ti = 1.7X10 7 years so A = 2

1.7X10 y
= 4.08X1W5 yI

Current yearly tank farm air releases are:

17Cs = 5.3 X 10" Ci

=Sr 8.4 X 10 Ci

121 = 4.6 X 10 Ci

Tank Farm releases for 100 years for each of these radionuclides are:

for '"Cs

5.3X1r~ 5 Ci[
0.0231

8.4X10' Ci[ 1
0.0247

e -0.02-31 (100) )I l -
0.023 = 2.1X10-3 Ci0.0231

e-0.(r-47(100)
] = 3.1X104 Ci

0.0247

B-4

]

for '7Cs 'I

y-I

for *Sr

Rev. B



WHC-SD-WM-EV-099 Rev. B

for '291

4.6X10- Ci[
4.1X10-8

e -4.lXlOtIOO)
4 - ] = 4.6X1O-' Ci
4.1 X10-'

Yearly evaporator liquid releases for 1987 are:

'H = 4.30 X 102 Ci

'7Cs = <4.91 X 103 Ci

90Sr = <6.07 X 10- Ci

1291 = <1.36 X 10- Ci

Yearly evaporator air releases for 1987 are:

Total Alpha = 1.04 X 10 Ci

Total Beta = 3.63 X 10- Ci

The first evaporation connected to retanking occurs in 2037. The releases above will be
decayed to that time (50 years). The decayed releases then will be summed and decayed
over the first ten year operation of the evaporator. The releases then will be decayed to the
beginning of the second evaporation which starts in 2087 (another 50 years). The decayed
releases then will be summed and decayed over the second ten year operation of the
evaporator.

IV = IV e^

where:

the amount of the radionuclide
the amount of the radionuclide
the decay constant

at time t
at time zero

In 2
tig

tra = the half life or the amount of time before half the original
amount of radionuclides decay

B-5

N
No
x
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for l7Cs 30 =3yeais so A = In ~ = 0.0231 y,-1
3O y

for 90Sr tI = 28.1 years so

for ' 91 tjp = 1.7X107 yeaxs so A

for 3H t = 12.3 years so X

L= 21n2 -0.0247 y ~
28.1 y

In 2 = 4.08X10~8 y-

1.7X107 y

In 2
12.3 y

= 0.0564 y -'

Therefore, the amount of the radionuclides after 50 years is:

for 3H

N = 4.3X10 2 Ci e-0.0564 = 25.7 Ci

for 1"Cs

N=4.91X10-3 Ci e-.03(50) = 1.55XIO- 3 Ci

for 9*Sr

N = 6.07X10- 3 Ci e-0.02475so) = 1.77X10- 3 Ci

for 1291

N = 1.36X10- 3 Ci e-4-1XIO'O() = 1.36X10- 3 Ci

for Total Beta (decay the same as 9OSr)

N = 3.63XI0~6 Ci e-0-027 () = 1.06X1W 6 Ci

B-6
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for Total Alpha (decay the same as Pu t, = 24,400 y X = 2.84 X 10-)

N = 1.04X106- Ci e2-"'"X(S*) = 1.04Xl0- Ci

First evaporator releases over a 10 year period are calculated below:

I AL

Evaporator releases for 10 years for each of these radionuclides are:

for '37Cs

Total=1.55X0-3 Ci[ 1
0.0231

25.7 Ci I -
0.0564

-0.0231 (10)

0.0231 = 1.38X10
2- Ci

c-0.0564(10)
0. -] = 196.4 Ci
0.0564

for 9 Sr

1.77XI - Ci[ ] 1.56X.4-2 Ci
0.0247 0.0247

for 1291

1.36X10~3 Ci[ 1 el l I = 1.36X10- Ci
4.1X10-8 4.1X10-8

for Total Beta

1.06X10-' 1 ] = 9.36X1 6-" Ci
0.0247 0.0247

B-7
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for Total Alpha

1.04X1W-0 Ci[-
2.84 X 10

-2.4X10~ (10)

2.84X1 5-'
] = 1.04X105- Ci

The second evaporation will occur after another 50 years of decay. Release concencradions
after the second 50 years are:

N = N* ~'

for "Cs

N=1.55X10- 3 Ci e--O23(SO) = 4.87X10- 4 Ci

for 'H

N = 25.7 e-0 -03"(' = 1.53 Ci

for IOSr

N = 1.77XlO- 3 Ci e-0.0247(50) = 5.14X10-4 Ci

for '291

N = 1.36X10A- Ci e-4-IX1-'(50) = 1.36X10~3 Ci

for Total Beta (decay the same as 90Sr)

N = 1.06X10-6 Ci E-0.024,65) = 3.08X10-7 Ci

for Total Alpha (decay the same as Pu ti'2 = 24,400 y

N = 1.04Xar0~ Ci

B-8

X = 2.84 X 10-i)

e -2.&4X13(5O) =-1.04X 10~ Ci
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Second evaporator releases over a 10 year period ate calculated below:

0 -AO
N=N"[I- ])

Evaporator releases for 10 years for each of these radionuclides are:

for "'Cs

4.87X104 Ci[
0.0231

1.53 Ci 1
0.0564

-0.0231(10)

0.23 ] = 4.35X10-3 Ci
0.0231

E -0.0564(10)
] = 11.7 Ci

0.0564

for "Sr

5.14X1O 1 e -0.0247 (10) 4.56X1W-3 Ci
i.0247 0.0247

for 1291

1 - e-4.IXIO-'(10)
1.36X10~3 Ci[ 4X ] = 1.36X10- 2 Ci

4.IXIO-' 4.IX10-'

for Total Beta .

3.08X10~1 Ci[ - = 2.72XICF~ Ci
0.0247 0.0247

for Total Alpha

1.04XlO-' Ci[e] = I..4X0~i5 Ci
2.84X10-5 2.84X10 5

B-9
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Total releases for the evaporator is a sum of the first and second evaporator operation

releases:
for '"Cs

<1.38 X 10.2 + <4.35 X 103 = <1.8 X 10-2 Ci

for 'H

196 Ci + 12 Ci = 210 Ci

for '9 Sr

<1.56 X 10-2 + <4.56 X 103 = <2.0 X 10.2 Ci

for 221

<1.36 X 10.2 + <1.36 X 10.2 = <2.7 X 10.2 Ci

for Total Beta

9.36 X 10-6 + 2.72 X 10' = 1.2 X 10-' Ci

for Total Alpha

1.04 X 10- + 1.04 X 10 - = 2.1 X 10- Ci

B-10



DON'T SAY IT -Wrte It!

TO: Dave Murray

DATE: 3/31/95

FROM: Chris Meng

Telephone: 37622947 ~

cc: Ed Fredenburg

SUBJECT: No Disposal Action - Open item - radioactive emissions

The air operating emissions from 2993 for the tank farms (Table 5-6) had
for areas 3EDS and SEDS. No emission data was given for the other areas.
indicates that the amounts released may have been so low they were not
detectable or the releases were below reportable amounts.

data
This

The releases of tritium are associated with the operation of the evaporator.
The evaporator releases and calculations remain the same and were not
identified in the areas given. The tank farm releases and evaporator releases
are separate in Table 5-6.

Please find attached the calculations for the releases from the areas where
data was available.

-Also, find attached the updated tables discussed earlier.

A-3030-723 (1r1s) rfo0

h5-27
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w: -{C-SD-w-aV-099 ?ev. B

Table 5-9. Corn-ction Resource RequIr-n-nr
(Units As Indicated).

Laid (m2)o
Surface committed

Tempora-ily . 360,CO&
P4-k n-ntiy 190,000

Water (m3- 17,000

EnergfW
Electrical (GWh) 0.4
Pronan- (i-5) 7,500
Diesel fuel (m) 63
Gasoline (m5) 86

Materials(
Concrete (M) 120,000

Steel:
Carbon steel (t) 12,000
Stainless steel (t) 22
Hasteloy (t) 0

Excavation (in) 3,700,000

RinPra (n9) 0

Structure bakfill (ms) 3,500,000(

Total Contmaimiede d Materijl (f) 0

5-15
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Table 5-15. Decommssioning of Conmmirn!ed Treatzne&tStorage FazlitisQ (U as
Iildicctod).

Steel 
2Quantity

Disposition Low-level waste burial gound

Concrete
QU-mntity 150 M3
Disposition Low-level waste burial ground

Soil
Quantity 0
Disposition

Debris
Quantity 140 e
Disposition Low-level wastM buria- ground

Notes:

fl - cubicmetLrs
t = memic tans

As a part of this alzram2ve, the current doublt-shJ1 tmAks and the new double-shell tanks would be
left in plae; therefore, no 4ecor-nmidion and d-m-isioning work would be don.: on th-m. The
abandoned double- ed bkis may be filled wift grou: or gmvel. D-tails of the closrize of the double-
shell Unks arC in tbo Cazre Ttdnidtl Dara Package for the Tank Wase R-nedz jSystmn
Environmznicl Ira Sttje (Sanlan et 2. 1995)

Tae two high-leve wzst: c-,poators built as panr of this alternative would be deommissiond. Te
-ts in zbis tble ae for those tvroirs. The folloing assump ons were mrAe for
dz=oamsining: 5 ncreent of ±wz czncrnte and steel vat r,n corfmin' n; 85 nercent of tht
stntdLess steet v4Il rMain cnr:ed; 5 ier-=nt of the decontamnied steeL - 4 concrete will be
debris; and tht evoraors vIll be emmhed in plae so no con namite4 soil would ned to be
r~moved.-

Scanlon, .L., H. HE=c and W.A. Skelly, 1995, aosure Technical Daa Package for The Tmnk War e
Rernedia on SystMn Enlirmnnwmtal trac Sa4*, WHC-SD-WM-EV-107, Rev. B, Wsdnghous:
Hantrd Company, icdlknd, Wsbnhtot.
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Recuest Number #

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:-

Phone Number:.

C / ) Date:

Fax Number:

Requested Information: 1 nD n L ED i nie II

Ile, -n /a ~/Z

Need Date: -/v/25

Response:/A curacy:

Data Source/Accuracy:

Prepared By:.

Concurrence:

Date Sent/Faxed:.

Marc Nelson - Deputy Project Manager

k

P O n r 1-1 t

Davo



Request No. 018, hazardous and toxic chemical emissions for in-tank sludge washing and
retrieval are not provided due to the fact that actual characterization of the air being expelled from
the tank ventilation systems has not been performed in sufficient detail to allow comparison to
regulatory lists. Given this lack of data, emissions of hazardous air pollutants from the tanks
during retrieval and in-tank sludge washing have been assumed to be negligible for the TPA
Alternative. Please indicate the following:

a. Is this a valid assumption? If so, please provide the rationale to be used in the TWRS EIS
to justify the assumption that hazardous emissions from the tank farms are negligible.

b. Does this same rationale apply to the remaining alternatives? Is so, please state. If not,
please describe the situations where different assumptions should be used.

g. CONFIRM THE ASSUMPTION THAT THERE WILL BE NO AIR EMISSIONS FROM LLW
SPOSAL VAULTS DURING DISPOSAL OPERATIONS AND FROM HLW DURING INTERIM

STORAGE.

For Cs and Sr Capsules (TPA) Alternative:

For the TPA Alternative, it was assumed that air emissions from the LLW disposal vaults
during disposal operations and the HLW casks during interim storage will be controlled such that
the dose to remediation workers, nearby workers, and the public does not exceed administrative
dose limits and the public dose does not exceed current limits (ASI Engineering Data Request
No. 21 1995). A specific risk from these unit operations was not calculated. Is this assumption
valid for the Cs and Sr Capsules (TPA) Alternative as well?

References

ASI Engineering Data Request No. 018. Internal memo dated January 27, 1995.

WHC. 1994. Engineering Data Package for the No Separations Alternative WHC-SD-WM-EV-
COLBY, Rev. A.

cc: Alex Nazarali
Mitch Pelton
Andy Stanley
Reed Kaldor
John Shrock
Mike Harker
File 587.2.11.2.2
File 587.2.11.2.5

HSMwhy.rs995t3ar a3.rq
Mudr 20. 995 3



EIR #47. Air Emissions from LLW Vaults and HLW Interim Storage.

It is assumed that air emissions from these two storage/disposal facilities will be
controlled so that the doses to the workers do not exceed administrative limits and the

dose to the public does not exceed current limits. This assumption is also valid for the
capsules since they will either be stored in overpacks awaiting shipment, or they will

have been converted into a portion of the HL glass which is stored in canisters.



Request Number 048

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: L. Dean. ASI Date: 3/21/95

Phone Number: 509-946-7112 Fax Number: 509-943-6812

Request Information: Complete footprint of the area of physical disturbance associated with

the In Situ Vitrification alternative. Footorint to be in CAD format and to include all facilities

associated with the alternative, all roads, pipelines and transmission lines associated with the

facility and a 50 meter buffer around all facilities. Priority A

Need Date: 4/7/95

Response: See attached.

Data Source/Accuracy: In situ data package WHC-SD-WM-EV-101. The data is conceptual:

minimal engineering has gone into developing this alternative.

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: 44 dw /A

Varc Nelson - Deputy Project Manager

enginleninfrq.048



4/10/95

Larry Dean, ASI

Here are replies to your information requests #48 and #50 dated 3/21/95. As I
mentioned to Andy Stanley this morning we do not have CAD files for anything but the
TPA alternative, so we cannot provide cad files for ISV, capsule alternatives, or No
Action. We are providing drawings where they are available from the data packages.
Where no drawings are available, we have provided a written approach to use with the
GIS system. EIR #49 is not included since we are waiting for WHC to furnish the
location of the drywell storage facility for the capsules. We will complete this request
and forward it to you as soon as data becomes available.

If you have any questions, please give me, Colin Henderson or Jim Goodwin a call.

Dave Murray



DATA REQUEST 048

SUBJECT: DISTURBED AREA FOR ISV

Background

1. Detailed engineering has not been done for the ISV alternative and as a result the
facility requirements and associated support facility requirements are conceptual.

2. A total of 21 ha of land is estimated for temporary use in assembling the tank farm
confinement facility modular section prior to replacement over the tank farm. This 21
ha of land will be spread over the 17 tank farms for an average of 1.23 ha (110 by 110
meters) per tank farm.

Approach

The recommended approach involves using the GIS system to create the following disturbed
areas. For the ISV alternative a reasonable approach would be to use the existing tank farms
and outline the disturbed area in the following manner:

a. Starting with existing tank farm boundaries add 200 ft (61 m) on all four sides to
account for a substation, offgas system, and control room as shown on the attached
drawing. Add a 500 by 500 foot (152 m) zone on one side of the farm (any side with
available space, or the side with less impact) to account for the frit bulk storage area
and frit conveyer building (see attached drawing).

b. Using the area impacted by the procedure outlined in a., add the 50 meter buffer
around each farm

For the power lines, the approach should be to use the attached power transmission plan and
locate the new transmission line and temporary lines on the GIS system followed by a buffer
zone each side of the line. As noted in the notes, the line shall be constructed with single
wood poles using vertical construction.

enginleninfrq.O48



Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: L. Dean. ASI

Phone Number: 1-946-7112

Date: 21 MA9 1995

Fax Number: 509-943-6812

Requested Information:

Complete footprint of the area of physical disturbance associated with the in-sftu vitrification
alternative. Footprint to be In CAD format and to include all facilities associated with the
alternative, all roads, pipelines and transmission lines associated with the facility and a 50 rneter
buffer around all facilities.

gilt/)
Need Date: 7 AnrIl 1995

Response:

Data Source/Accuracy:

Prepared By: Date Sent/Faxed:

Concurrence:

Marc Nelson - Deputy Project Manager

Request Number
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Request Number 049

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Larry Dean (ASI) Date: 3/21/95

Phone Number: (509)946-7112 Fax Number: (509)943-6812

Request Information: Complete footprint of the area of physical disturbance associated with

the capsule alternatives. Footprint to be in CAD format and to include all facilities

associated with the alternative, all roads, pipelines and transmission lines associated with the

facility and a 50 meter buffer around all facilities.

Need Date: 4/7/95

Response: see attached

Data Source/Accuracy: The data used is from the Cs/Sr capsule data packaae and additional

cc mail messaees from WHC.

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: M on/ /c /ng
Marc Nelsonl- Depu yProject Manager

enginleninfr.055



DATA REQUEST 049

The three capsule alternatives are: 1)Overpack and ship 2)No Action (drywell storage)
3)Vitrify with Tank Waste

For the overpack and ship alternative: There is no physical disturbance associated with the
overpack and ship alternative. It is assumed that the overpacking will take place at WESF
and the overpacked casks will be stored on pads with the HLW (presuming the tank waste is
treated ex situ). This alternative will yield approx 75 casks out of 1700 estimated for the
extensive retrieval ex situ vitrification alternative. If this alternative were to be analyzed
along with an in situ tank waste alternative then assume that a pad would be built to
accommodate the capsule casks, The pad would be located in the same area as existing
HLW storage pads in the ex situ alternatives.

No Action (drvwell storage): The dry well storage facility will be located just west of the
200E area (old HWVP area). The NW corner of the facility is E572,336 N136,277 in state
coordinates. The facility is 195 meters by 195 meters and this includes a 30 meter buffer
zone all around the drywell storage area. Assume that the facility boundaries are parallel
with the state coordinate system. No new power lines or roads are expected to be required
for this alternative. The 30 meter buffer was included in the numbers received from WHC,
the 50 meter buffer could be obtained after locating the facility with the coordinates above by
adding an additional 20 meters or by adding an additional 50 meters.

Vitrify with Tank Waste: There is no physical disturbance associated with this alternative.
With this alternative the capsules will be transported to the HLW vitrification plant, the
capsules will be cut up, the contents will be removed and possibly chemically processed and
fed into the vitrification feed stream. The processing cell will be built within the HLW
vitrification plant and will not require changing the current vitrification plant footprints.

enginleninfrq.055
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Request Number

Jacobs Engineering Group
Engineering information Request - TWRS EIS

Requested By: L. Dean, ASI

Phone Number: 509-9A6-7112

Date: 21 MAR 199

Fax Number: 509-943-8112

Requested Information:

Complete footprint of the area of physical disturbance associated with the capsule alternatives
(3). FootprInt to be in CAD format and to Include all facilities associated with the alternative, all
roads, pipelines and transmission lines associated with the facility and a 60 meter buffer around
all facilities.

Need Date: 7 Anril 199

Response:

Data Source/Accuracy:

Prepared By: Date Sent/Faxed:

Concurrence:

Marc Nelson - Deputy Project Manager

9,
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Request Number 050

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Larr Dean (ASD Date: March 21 1995

Phone Number: (509) 946-7112 Fax Number: (509) 943-6812

Request Information: Complete footprint of the area of physical disturbance associated with

the No Action alternative. Footprint to be in CAD format and to include all facilities

associated with the alternative. all roads. pipelines and transmission lines associated with the

facility and a 50 meter buffer around all facilities.

Priority A

Need Date: April 7. 1995

Response:

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: A4t /5' / 4I
Marc Nelson - Deputy Project Manager

engineninftq.050



DATA REQUEST 50

Foot print and disturbed area for No Action.

Under the No Action alternative the following activities will take place:
SST waste will be left in place.
DST waste be retanked every fifty years or a total of two times in the 100 year
institutional control period.

The area where the new tanks will be located has been identified as a 500 m X 1000 m area
that will fall within the disturbed area for the TPA vitrification plants and support facilities.

The area will be 500 meters east west and 1000 meters north south. This area represents two
500 m X 500 m areas cooresponding to the two tank farms (26 tanks each) that will be built
for the no action alternative.

The 500 m X 1000 m area includes a 100 meter buffer around each tank farm.

Assume no new roads are constructed.
New pipelines will have to be built to connect the existing DSTs to the new DSTs.
The routing of these lines has not been determined.

Power lines would have to be run connecting the new tank farms to the existing grid.
This routing has not been identified and can be assumed to take place in an existing
cooridor.

enginienifrq.C50
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RAquest Number (.50

Jacobs Engineering Group
Engineering Information Request - TWAS EIS

Requested By: .L Dean. ASI

Phone Number: 509-94871*12

Date: 21 MA 1295

Fax Number: Cn9-943-88i1

Requested information:

Complete footprint of the area of physical disturbance associated with the No Action alternative.
Footprint to be In CAD format and to include all facilities associated with the alternative, all roads,
pipelines and transmission lines associated with the facility and a 60 motor buffor around all
facilities.

Need Date: 7 Anril 1PAR

Response:

Data Source/Accuracy:

Prepared By: Date Sent/Faxed:

Concurrence:

Marc Nelson - Leputy Project Manager
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- Recuest Number - 1

Jacobs Engineering Group
Engineering information Request - TWRS EIS

Requested By: L flen. ASt

Phone Number: 509-046-7112.

Date: 91 MAR 1995

Fax Number: 509-943-681)

Requested Information:

Complete footprint of the area of physical disturbance associated with the selective retrival
ahvemalives. Footnrint to be in CAD format and to Include all facilities associated with the
alternative, all roads, pipelines and transmission lines associated with the facility and a 50 meter

buffer around all facilities.

16
Need Date: 1 Mav 1995

Response:

tJ 0 Pac~poc\st ~csett-~4c:

-K
saj-# n

Data Source/Accuracy:

Prepared By: Date Sent/Faxed: A l

Concurrence;

Marc Nelson- Deputy Project Manager
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Request Number 052

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Request By: Arrie Bachrach Date: 3/21/95

Phone Number: 818-568-7114 Fax Number: 818-568-7135

Request Information: Dimensions of facilities associated with TPA, In Situ Vit, Capsules

(all 3 Alts.). and No Action (if any). Also need locations & dimensions of caps (Hanford

Barrier). Need approximate dimensions and height (and number and height of stacks): also

need same data for annexes and other ancillary facilities (concrete batch plant?) including

locations. Data needed for Visual Resources Impacts.

Priority A

Need Date: 4/7/95

................................................................................................

Response: See attached

Date Source/ Accuracy: See the Assumptions Section of the attached Responses Package

for dimensions requirina estimation due to lack of readily available source data. In general,

dimensions for TPA are rated "A" in accuracy. For In-Situ, the rating becomes "B". The

ratings for No-Action and Capsules are "C" and "D" respectively. This rating is relatively

reflecting the concepture nature and the degree of engineering and design for Options.

Prepared By: Michael Chang Date Sent/Faxed:

Concurrence a kel - u r/
Mdark Nelson - fdeputy Project Manager

REQOS2 .DOC



ENGINEERING INFORMATION REQUEST 052

Supplemental Information

WHC has provided confirmation on the stack information as follows:
for Extensive Retrieval - Ex Situ Vitrification

The HLW plant will have 2 stacks each 180' high located within 20-25' of the East side of
the plant.

The LLW plant will have 2 stacks each 180' high located within 20-25' of the East side of
the plant.

For the Minimal Retrieval - In Situ Vitrification alternative the following stack information
replaces the data in the response page 4 section G. The height of the stack associated with
the tank farm confinement facility is assumed to be 100'.

May 1, 1995 EIR052.ADD



Jacobs Engineering Group INC.
251 South Lake Avenue, Pasadena, California 91101-3063
Telephone (818)568-7000 FAX (818)568-7129

FAX COMMUNICATION

TO: Dave Murray
Jacobs Engineering Group Inc.
Hanford, WA

DATE: 11 April 1995

PROJECT NO. 01-K471-01

FAX: (509) 736-7504

FROM: Michael Chang ti

SUBJECT: Responses (draft) to Request Number 52

Attached are the complete (draft) responses to Request Number 52 for TPA, In-Situ, No-
Action and Capsules (3 Options). The complete attachments (drawings) were mailed to
you Yesterday. Please replace the previously sent contents with this new set of responses.
Please keep the previously sent attachments (drawings).

Should you not receiveLpage(s), please contact the sender.

HAN41195.DOC



By: Arrie Bachrach @ (818)568-7114 Date: 3/21/95 TWRS EIS (01-K471-0 1) Responded By: Michael Chang @ (818)568-7173

Item # - TPA Request Information
A. Dimensions of facilities

associated with TPA
(During Operation)

B. Dimensions & locations
of caps (Hanford Barrier)
associated with TPA
(Closure)

Responses
-HLW vitrification plant: 511' x 175' x 100' (above grade)

(53m x 156m x 30.48m)
-LLW separation/vitrification plant:
323' x 248' x 63' (above grade) (98.5m x 75.6m x 19.2m)

-The hanford Barrier would be placed over the top of the
stabilized tanks and ancillary equipment and over the LLW
vaults. It would be composed of 10 layers with a combined
thickness (height) of (4.5 m)14.8 ft. It would cap group of
tanks, not individual tanks. Each barrier would include 9m
of additional coverage on each side of the barrier.
- Barrier over Tank Farm A (SST 6 tanks): 2.13 acres
- Barrier over Tank Farm AN (DST 7 tanks): 3.21 acres
- Barrier over Tank Farm AP (DST 8 tanks): 2.89 acres
- Barrier over Tank Farm AW (DST 6 tanks):2.26 acres
- Barrier over Tank Farm AX (SST 4 tanks): 1.55 acres
- Barrier over Tank Farm AY (DST 2 tanks): 0.92 acres
- Barrier over Tank Farm AZ (DST 2 tanks): 0.92 acres
- Barrier over Tank Farm B (SST 16 tanks): 4.57 acres
- Barrier over Tank Farm BX (SST 12 tanks): 3.80 acres
- Barrier over Tank Farm BY (SST 12 tanks): 3.84 acres
- Barrier over Tank Farm C (SST 16 tanks): 4.68 acres
- Barrier over Tank Farm S (SST 12 tanks): 3.89 acres
- Barrier over Tank Farm SX (SST 15 tanks): 4.72 acres
- Barrier over Tank Farm SY (DST 3 tanks): 1.61 acres
- Barrier over Tank Farm T (SST 16 tanks): 4.57 acres
- Barrier over Tank Farm TX (SST 18 tanks): 6.09 acres
- Barrier over Tank Farm TY (SST 6 tanks): 2.16 acres
- Barrier over Tank Farm U (SST 16 tanks): 4.67 acres
- Barrier LLW vaults: (1110 ft x 760 ft) : 19.37 acres

{Location}
{Fig (Page f2); Fig (Page ft);
S. of C-Farm, W. of A-Farm)
(Same as Above)

{Fig (Page fU]; Table on Page tl)

(Fig[Page fl];
(Fig[Page 1];
{Fig[Page fi];
{Fig[Page fi];
{Fig[Page fl];
{Fig[Page fI];
{Fig[Page fi];

A-Tanks}
AN-Tanks}
AP-Tanks)
AW-Tanks)
AX-Tanks)
AY-Tanks}
AZ-Tanks)

{Fig[Page fl]; B -Tanks}
{Fig[Page fl]; BX-Tanks)
(Fig[Page fI]; BY-Tanks}
{Fig[Page f1]; C-Tanks)
(Fig[Page fl]; S -Tanks)
(Fig[Page fl]; SX-Tanks)
(Fig[Page fI]; SY-Tanks}
(Fig{Page f£]; T-Tanks}
(FigfPage fi]; TX-Tanks)
{Fig[Page fl]; TY-Tanks)
{Fig[Page f1]; U -Tanks}
{Fig.8-1; Fig(Page 3); Fig

Source of Responses

Fig 7-3 of Data Package
HLW facility layout
Fig 7-1 of Data Package
LLW facility layout

Section 3.3.2
Closure Data Package

Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table A8 (Closure)
Table AS (Closure)
Table A8 (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)

(P. 11)) Fig 8-1(TPA)

1

Request Number: 52



C. Dimensions and height
and numbers of stacks
associate with TPA

D. Dimensions & locations
of annexes and other
ancillary facilities
associated with TPA

{Fig.8-1; Fig(Page f3); Fig (P. fl); Fig A-I (Sheet 14)
S. of C-Farm, W. of A-Farm) Fig A-I (Sheet 15)

{Fig.8-1; Fig(Page f3); Fig (P. f0]; Fig 8-1 of Data Package
Fig. E-1; E-2; E-3 [Page f5,f6,f7]) Appendix E-2

-HLW vitrification plant: Two (2) stacks each 180' high
-LLW separation/vitrification plant:
Two (2) stacks each 180' high (54.8 m)

-WSSF (Waste staging/sampling facility):
36m x 53m (20510 sq. fR)

-BCCB (Bulk handling and cold chemical make up building):
8361 m^2 (89964 sq. ft)
(floor space, single story, chemical storage and make-up)
-Substation/switch yard: 119m x 149m (390 ft x 489 ft)
will bring in the overhead high voltage line

-MUB (Mechanical utilities building): 8281 m^2 (89103 sq. Di
one story houses utilities such as air, chilled water, steam

-OCB (Operations control building):
2090 mA2 (22488 sq. R) floor space

-REB (Regulated entrance building):
6503 mA2 (69972 sq. ft) floor space,
single point entry for maintenance and operations personnel

-OSB (Operation support building)(administration building):
5574 m^2 (59976 sq. II) floor space, 40% office, 60% misc.

-FAB (Fabrication shop):
46m x 91m (45000 sq. ft) one story floor place

-Mockup shop: 46m x 9 Im (45000 sq. ft) one story floor place
-Shipping/Receiving building: 12m x 48m (6190 sq. ft)
-WHSE (Three warehouses):
41m x 91m (39932 sq. t) one story for each warehouse

-Two-case storage pads:
145m x 213m (476 ft x 699 ft = 332724 sq. ft) each

-46 LLW vaults: 17m x 3 1m (5665 sq. ft) each vault
-FW (Fire water) pump house and tanks:

12380 sq. ft approximately
-Cooling Tower: 61m x 61m (200 ft x 200 ft = 40000 sq. ft)
-SERV/STOR (Service/storage) yard: 60m x 145m (93640 sq.
-Switch gear/Generator building:

91m x 91m (89100 sq. ft)

Fig 8-1 of Data Package
Site Plan
Appendix E-2
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Site Plan
Appendix E-2
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Fig 8-1 of Data Package
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Fig 8-1 of Data Package
Appendix E-2
Fig 8-1 of Data Package
Fig 8-1 of Data Package
Appendix E-2

2

(Same As Above)

(Same As Above)

(Same As Above)

(Same As Above)

{Same As Above)

{Same As Above)

(Same As Above)

{Same As Above)
(Same As Above)
(Same As Above)

{Same As Above)

(Same As Above)
{Same As Above)

{Same As Above)

(Same As Above)



Request Number: 52 By: ArrieBachrach @ (818)568-7114 Date: 3/21/95 TWRS EIS (01-K471-01) Responded By: Michael Chang@ (818)568-13

Item # - In-Situ-Vit Request Information Responses

E. Dimensions of facilities Tank Farm TX
associated with In-Situ-Vit -TFCF 600' x 500' x 150' (apex above grade)
(During Operation) -Within TFCF: Operating floor (20' above grade);

Top of roof (20' above floor)
Structure of a section (540' x 75')

-Off-gas treating system: 150' x 75'
- Off-gas hood cooling system: 80' x 50'
Tank Farm SX
-TFCF 600' x 400' x 150' (apex above grade) each
-Within TFCF: Operating floor (20' above grade);

Top of roof (20' above floor)
-Off-gas treating system: 150' x 75' each
- Off-gas hood cooling system: 80' x 50' each
Tank Farms B: C: T: U: BX BY: S: AN: AP
-TFCF 500' x 400' x 150' (apex above grade) each
-Within TFCF: Operating floor (20' above grade);

Top of roof (20' above floor)
-Off-gas treating system: 150' x 75' each
- Off-gas hood cooling system: 80' x 50' each
Tank Farm A:AW: TY
-TFCF 300' x 300' x 120' (apex above grade) each
-Within TFCF: Operating floor (20' above grade);

Top of roof (20' above floor)
-Off-gas treating system: 150' x 75' each
- Off-gas hood cooling system: 80' x 50' each
Tank Farm AX: SY: AY AZ
-TFCF 200' x 300' x 100' (apex above grade) each
-Within TFCF: Operating floor (20' above grade);

Top of roof (20' above floor)
-Off-gas treating system: 150' x 75' each
-Off-gas hood cooling system: 80' x 50' each

{Location} ; TX-Tanks}
{Fig[Page fl 1; TX-Tanks}

{Fig[Page f1]; SX -Tanks)

(Fig[Page flu; B -Tanks
C - Tanks; T - Tanks;
U - Tanks, BX - Tanks
BY - Tanks; S - Tanks
AN - Tanks; AP - Tanks}

(Fig[Page fli; A -Tanks
AW -Tanks; TY - Tanks)

{Fig[Page fl]; AX -Tanks
SY - Tanks; AY - Tanks;
AZ - Tanks)

Fig 4-2 of Data Package
Facility Layout
Fig 4-3 of Data Package
Building Support
Fig 4-2 of Data Package
Fig 4-2 of Data Package

Table A2, A8

Table A2, A8

Table A2, A8

Table A2, A8

3



F. Dimensions & locations
of caps (Hanford Barrier)
associated with TPA
(Closure)

G. Dimensions and height
and numbers of stacks
associate with In-Situ-Vit

H. Dimensions & locations
ancillary facilities
of annexes and other
associated with In-Situ-Vit

-The hanford Barrier would be placed over the top of the
stabilized tanks and ancillary after the In Situ Vit process is
complete. It would be composed of 10 layers with a combined
thickness (height) of (4.5 m)14.8 ft. It would cap group of
tanks, not individual tanks. Each barrier would include 9m
of additional coverage on each side of the barrier.
- Barrier over Tank Farm A (SST 6 tanks): 2.13 acres
- Barrier over Tank Farm AN (DST 7 tanks): 3.21 acres
- Barrier over Tank Farm AP (DST 8 tanks): 2.89 acres
- Barrier over Tank Farm AW (DST 6 tanks):2.26 acres
- Barrier over Tank Farm AX (SST 4 tanks): 1.55 acres
- Barrier over Tank Farm AY (DST 2 tanks): 0.92 acres
-Barrier over Tank Farm AZ (DST 2 tanks): 0.92 acres
-Barrier over Tank Farm B (SST 16 tanks): 4.57 acres
-Barrier over Tank Farm BX (SST 12 tanks): 3.80 acres
-Barrier over Tank Farm BY (SST 12 tanks): 3.84 acres
- Barrier over Tank Farm C (SST 16 tanks): 4.68 acres
- Barrier over Tank Farm S (SST 12 tanks): 3.89 acres
- Barrier over Tank Farm SX (SST 15 tanks): 4.72 acres
- Barrier over Tank Farm SY (DST 3 tanks): 1.61 acres
- Barrier over Tank Farm T (SST 16 tanks): 4.57 acres
-Barrier over Tank Farm TX (SST 18 tanks): 6.09 acres
-Barrier over Tank Farm TY (SST 6 tanks): 2.16 acres
-Barrier over Tank Farm U (SST 16 tanks): 4.67 acres

One (1) stack for each of the 18 tank farms
under in-situ vitrification operation

-In-Situ vitrification plant: One (1) stack, 180' high (54.8 m)
in operation at a given time

The following are needed for each of the 18 tank farms
-Frit supply conveyor building: 50' x 50' (2500 sq. ft)
-Frit supply conveyor: 345' x 10'
-Substation: 60 ft x 60 ft (3600 sq. ft) will bring in the
overhead high voltage line

(Fig (Page fl]; Table on Page tI) Section 3.3.2
Closure Data Package

{Fig[Page fH]; A-Tanks)
{Fig[Page fH]; AN-Tanks)
(FigfPage fH]; AP-Tanks)
(Fig[Page fH]; AW-Tanks)
{Fig[Page fH]; AX-Tanks)
{Fig[Page fl]; AY-Tanks)
{Fig[Page fi]; AZ-Tanks)
{Fig[Page fH]; B -Tanks)
{Fig[Page fH]; BX-Tanks)
{Fig[Page fl]; BY-Tanks)
{Fig[Page fH]; C-Tanks)
(Fig[Page ft]; S -Tanks)
(Fig[Page fi]; SX-Tanks)
{Fig[Page f1]; SY-Tanks)
{Fig[Page fH]; T-Tanks}
{Fig[Page fH]; TX-Tanks)
{Fig[Page fH]; TY-Tanks)
(Fig[Page fH]; U -Tanks)

{Fig[Page fH]; Fig 4-2(Page f4]}

{Fig[Page fi]; Fig 4-2(Page f4]}
{Same As Above)
{Same As Above)

Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)
Table AS (Closure)

Fig 4-2 of Data Package
Facility Layout

Fig 4-2 of Data Package
Fig 4-2 of Data Package
Fig 4-2 of Data Package
Fig 4-2 of Data Package

4



-Frit bulk storage Area: 260' x 200' (52000 sq. ft)
-Effluent monitor building: 40' x 20' (800 sq. ft)
-Tank farm retrieval unit annex/Equip Decon & LI/LO/ Crane
Maint/Control room/Elec./ Fan house/HVAC:
100' x 75' (7500 sq. ft)

-4 Container loadout airlocks: 31' x 75' (2325 sq. ft) each
-2 Trolley/off-gas hood Decon station:
76' x 75' (5700 sq. ft) each
-2 Trolley/ Trolley/off-gas hood repair & loadout station:
-8 HVAC exhaust system: 20' x 60' (1200 sq. ft) each
-Berm for exterior walls: Twenty (20) at 20' x40'
(800 sq. ft) each; Two (2) at 40' x5O' (2000 sq. ft) each;

Two (2) at 40' x 93' (3720 sq. ft) each
Note: 1.There are 18 tank farms containing 177 tanks to be in-situ vitrified.

2. Sand would be excavated. Existing Pit 30, located between 200 East and 200 West Areas,
would be used to excavate 540,000 cubic meter of sand required for filling the tank void
spaces. It assumes that excavating and crushing equipment will already be in place from
other contracts. As a result, no construction work would be necessary.

{Same As Above)
{Same As Above)
{Same As Above)

(Same As Above)
(Same As Above)

(Same As Above)
(Same As Above)
{Same As Above)

Fig 4-2 of Data Package
Fig 4-2 of Data Package

Facility Layout
Fig 4-2 of Data Package
Fig 4-2 of Data Package

Fig 4-2 of Data Package
Fig 4-2 of Data Package
Fig 4-2 of Data Package

Facility Layout

Section 8.1
Assumptions

5



Request Number: 52 By: Arrie Bachrach @ (818)568-7114 Date: 3/21/95 TWRS EIS (01-K471-0l) Responded By: Michael Chang @ (818)568-7173

Item # - No Action Request Inform

I Dimensions of facilities
associated with No-Action

ation Responses
-For the first retanking (2033 to 2037)-
- 26 new tanks (DSTs): 500 ft x 600 ft (300,000 sq. ft)

(below grade) -- This is the first retanking
- One new Evaporator: 20' x 50' x 38' (above grade)

--- For the second retanking (2083 to 2087)--
- 26 new tanks (DSTs): 500 ft x 600 ft (300,000 sq. ft)
(below grade) - This is the second retanking
- One new Evaporator: 20' x 50' x 38' (above grade)

{Location)
(Same as TPA HLW/LLW
vitrification plant (same vicinity))
{Fig (Page f2); Fig (Page fl);
S. of C-Farm, W. of A-Farm)

(Same As Above)

Source of Responses
Fig 2-3 & Fig 2-4 of
"No Action" Package
Table C-i of
"No Separation" Package
Section 2.2.1

{Same As Above}

J. Dimensions & locations
of caps (Hanford Barrier)
associated with No-Action

K. Dimensions and height and
and numbers of stacks
associated with No-Action

L. Dimensions & locations
of annexes and other
ancillary facilities
associated with No-Action

None

One (1) stack 65' high {Same as TPA HLW/LLW Fig 2-3 & Fig 2-4
vitrification plant (same vicinity)) Sections 2.2.1 & 2.2.2

-(2) Weather enclosures: 2 x 500' x 600' (2 x 300,00 sq. ft)
(above grade, above 2 x 26 new tanks), 60' high

- Cooling towers: 100' x100'
- Administration building/Support facility: 300' x 300'
contains offices, a lunchroom, a nonprotective-clothing
changeroom, training rooms, and a communications room
- Double-ended unit substation: 200' x 200'
- Diesel Generator building: 200' x 200'
provide backup power
-OCB (Operations control building or operating galleries):
150' xl5O' (22500 sq. ft)
contain local control room, and rooms for liquid sampling
and control, communications, process cell supply air filter,
air compressor, contaminated solid waste, building exhaust,
HVAC, normal/backup electrical distribution panels,

(Same as TPA HLW/LLW
vitrification plant (same vicinity))
(Dimensions on the left are scaled
down from TPA case (estimated)}

(Same As Above)
{Same As Above)

{Same As Above)

Fig 2-3
Section 2.2.1 & 2.2.2

(Same As Above)
(Same As Above)

{Same As Above)
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backup electrical motor control centers, condenser cooling
equipment, exhaust sampling, and process cell exhaust.
- Earth borrow material: (during construction of processing {Same As Above}
facilities and ancillary buildings) will be located within
1.9 miles radius of the construction site.

{Same As Above}

Request Number: 52 By: Arrie Bachrach@ (818)568-7114 Date: 3/21/95 TWRS EIS (01-K471-01) Responded By: Michael Chang @ (818)568-7173

Item # - Capsules Request Inform

M. Dimensions of facilities
associated with Capsules-
-No-Action

N. Dimensions & locations
of caps (Hanford Barrier)
associated with Capsules-
-No-Action

0. Dimensions and height
and numbers of stacks
associate with Capsules-
-No-Action

P. Dimensions & locations
ancillary facilities

ation Responses
-WESF (Waste Encapsulation and Storage Facility): It is an
existing facility (225-B) next to B Plant (221-B Building)
approx. dimensions: 90m x 120m (10,800 sq. meters)
-Capsule Packaging facility- 43m x 26m
(1,100 sq. meter) x 14 m high - stand along facility
(note: smaller dimensions, if modified within WESF]

-On site dry well storage: A total of 672 drywells arranged
in a grid 5 m center to center,
Total land (w/o buffer): 18,000 sq. meter (194,000 sq. ft)
135m x 135m
Total land (w buffer): 38,000 sq. meter (410,000 sq. ft)
195m x 195m

(Location) Source of Responses
{The northwest corner of site is Fig 2-1& 2-2 of Package
W54,500,N42,300.Fig[Page 12}} Plant Layout/ WESF

(Either @ HLW vitrifi. facility;
or @ modified WESF, refer to
above for location)
(The northwest corner of site is
W57600,N42000. This site is on
the western boundary of 200E
and is selected tentatively)
see Fig[Page 12})

Section 2.6
Section Al.1

Fig A2-6
Section Al.1
Update #3 for capsules
from Ed(WHC) to Marc
3/22/75 fax

-None

- Two (2) stacks each 50' high (15.25 m)
conceptual from the capsule packing facility

(note: no new stacks if WESF is modified to
handle packaging)

-Trucks: small
-Shielded transporters: small

{Same as the packaging
facility as the above Item #M)

(Move among WESF,
packaging and Drywells,

Fig AI-2

Fig Al-2; A2-6
Profile View of the
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of annexes and other
associated with Capsules-
-No-Action

Q. Dimensions of facilities
associated with Capsules-
-No-Immobilization
(Overpack & Ship)

-In cell crane/maniplator: small see above and Fig[Page 12})

nX'4 s4 CJpsules No-Actigg Alterpative

-WESF (Waste Encapsulation and Storage Facility): It is an
existing facility (225-B) next to B Plant (221-B Building)
approx. dimensions: 90m x 120m (10,800 sq. meters)
-Capsule Packaging facility-- 43m x 26m
(1,100 sq. meter) x 14 m high - stand along facility
(note: smaller dimensions, if modified within WESF}

-On site interim storage: the same as TPA
two-case storage pads:
145m x 213m (476 ft x 699 ft = 332724 sq. ft) each

{The northwest corner of site is
W54,500,N42,300. Fig[Page f2]}

(Either @ HLW vitrifi. facility;
or @ modified WESF, refer to
above for location)
(Same as TPA pads
see Item #D}

Capsule Packing
Operations in Relation to
the Drywell Storage
. ... .. . ..... . ... . ..

Fig 2-1& 2-2 of Package
Plant Layout/ WESF

Section 2.6
Section Al.1

Fig 8-1 of Data Package

Appendix E-2

R. Dimensions & locations
of caps (Hanford Barrier)
associated with Capsules-
-No-Immobilization
(Overpack & Ship)

S. Dimensions and height
and numbers of stacks
associate with Capsules-
-No-Immobilization
(Overpack & Ship)

T. Dimensions & locations
ancillary facilities
of annexes and other
associated with Capsules-
-No-Immobilization
(Overpack & Ship)

-None

- Two (2) stacks each 50' high (15.25 m)
conceptual from the capsule packing facility
(note: no new stacks if WESF is modified to
handle packaging

-Trucks: small
-Railcars: small
-In cell crane/maniplator: small

(Same as the packaging
facility as the above Item #M}

(Move among WESF,
packaging and depository,
see above and Fig[Page f2])

Sfamiies No- ipohizaig pack. i t ..natie.................................. .........

a

Fig AI-2

Fig Al-1



U. Dimensions of facilities
associated with Capsules-
-Extensive-Immobilization
(Vit with TPA-HLW)

V. Dimensions & locations
of caps (Hanford Barrier)
associated with Capsules-
-Extensive-Immobilization
(Vit with TPA-HLW)

W. Dimensions and height
and numbers of stacks
associate with Capsules-
-Extensive-Immobilization
(Vit with TPA-HLW)

X Dimensions & locations
ancillary facilities
of annexes and other
associated with Capsules-
-Extensive-Immobilization
(Vit with TPA-HLW)

-WESF (Waste Encapsulation and Storage Facility): It is an
existing facility (225-B) next to B Plant (221-B Building)
approx. dimensions: 90m x 120m (10,800 sq. meters)

-Cesium and Strontium vitrification facility- 53m x 156m
(8268 sq. meter) x 30.4m high - 511' x 175' x 100'
(note: under this alternative, the contents of the cesium and
strontium capsules are sent to an existing vitrification plant
for processing. The mass requiring vitrification from the
cesium and strontium is less than 1% of the tank HLW that
require vitrification. Therefore the impact by processing of
the capsule contents is not significant.)

-On site interim storage: the same as TPA
two-case storage pads:
145m x 213m (476 ft x 699 ft = 332724 sq. ft) each

-None

(The northwest corner of site is
W54,500,N42,300. Fig[Page f2]}

{@ TPA HLW vitrifi. facility;
refer to above Item #A}

(Same as TPA pads
see Item #D)

Fig 2-1& 2-2 of Package
Plant Layout/ WESF

Section 2.6
Fig 1.1
Table 4-5 Footnotes

Fig 8-1 of Data Package

-No separate stacks other than those existing stacks
for the existing vitrification plant

-Trucks: small
-Railcars: small
- small impact to other ancillary facilities associated with

the existing vitrification facility for processing Tank HLW

{Move among WESF,
vit facility and depository}
{Fig.8-1; Fig(Page f3); Fig (P. fl];
Fig. E-1; E-2; E-3 [Page f5,f6,f17}

Fig Al-1

Fig 8-1 of Data Package
Appendix E-2 of
TPA data package
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Request Number: 52 By: Artie Bachrach@ (818)568-7114 Date: 3/21/95 TWRS EIS (01-K471-01) Responded By: Michael Chang@ (818)568-7173

Assumptions:
1. The Hanford barrier dimensions are the tank farm dimensions plus 9 meter on (4) sides.
2. The stack dimensions are reasonably estimated. WHC was requested to furnish dimensions.
3. The TFCF (Tank Farm Confinement Facility) dimensions are reasonably estimated for the following tank farms (based on the numbers and the arrangement
of the tanks): Tanks Farm: SX; B, C, T, U, BX, BY, S AN, AP; A, AW, TY; AX, SY, AY, AZ. Only the dimensions of TFCF for Tank Farm TX are
available from the WHC data package.
4. The retanking dimensions for the No-Action Alternative are estimated based on 75' DST diameter plus 20' space between the tanks.
5. The ancillary facilities associated with No-Action Alternative are estimated only based on conceptual drawing Figure 2-3 of the WHC data package.
6. The existing WESF (Waste Encapsulation and Storage Facility) dimensions for the Capsules Alternatives are estimated from Fig[Page f2] (next to B Plant).

Attachments:
1. Page tI: Tank Volumes (Table Al of Closure Data Package)
2. Page fl: Tank Farm Locations within the Hanford Site (Figure 4-1)
3. Page 2: 200 East Area with WHC coordinates (WHC-SD-WM-EV-097 Rev. B Page 3-15/3-16)
4. Page 3: Site Plan (Figure 8-1 of WHC-SD-WM-EV-104 Rev. B)
5. Page f4: Large Confinement Facility ISV Conditioning Tank Farm Plan (DWG: ES-Si7-M0I Rev 0)
6. Page f5: TPA Preferred Alternative Disturbed Area Site Plan (Figure E-1 of WHC-SD-WM-EV-ERIC Rev. A)
7. Page f6: TPA Preferred Alternative Temporary Facilities Site Plan (Figure E-2 of WHC-SD-WM-EV-ERIC Rev. A)
8. Page 7: No Pretreatment/TPA Preferred Alternative Aggregate Pit Site Plan (Figure E-3 of WHC-SD-WM-EV-ERIC Rev. A)
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(1) As.pfrisks following the Tank Farm letter designators mean that the tank Is a DST.

(2) The column "FACTOR" refers to a scaling factor determined by the calculation of the actual
volume of Tank C-1 06. 530,000 gallon tank. It was assumed that all tanks had the same geometry
as Tank C-106.

The scaling factor comes from the ratio of the calculated C-106 total tank volume (852,000 gallons)
divided by the C-106 tank capacity (530,000 gallons). All tank capacities are from the Updated
Monthly Hanford Tank Farm Facilities Report (graphics # 29310073.2C).

(3) The total capacity Is the amount of waste that actually is In the 177 waste tanks. 1% of the waste
In the SSTs will remain In the tanks after retrieval operations; the DSTs are considered to be "clean-closed".
That Is, no waste remains In the DSTs after retrieval. Therefore, there Is actually 760,000 mA3 of void volume
in the tanks to be stabilized [761,467 cu m - (0.01)(135,475 cu m of SST capacity).

-C

K
K
I,

N(
§
{

TANK NUMBER T NK CAPACITY TANK CAPACITY TOT CAP FACTOR TOTALVOLUME TOTAL VOLUME
FARM TANKS (qal/tank) (cum/ank) (CI (gallons) (cum)

A6 100000 3780 22680 1.6 9600000 362 8
AN* 7 1160000 4384.8 30694 1.6 12992000 49110
AP* 8 1160000 4384.8 35078 1.6 14848000 56125
AW 6 1160000 4384.8 26309 1.6 11136000 42094
AX 4 1000000 3780 15120 1.6 6400000 24192

AY4 2 1000000 3780 7560 1.6 3200000 12096
AZ* 2 1000000 3780 7560 1.6 3200000 12096

B 12 530000 2003.4 24041 1.6 10176000 38465
B 4 55000 207.9 832 1.6 352000 1331

BX 12 530000 2003.4 24041 1.6 10176000 38465
BY 12 758000 2865.24 34383 1.6 14553600 55013
C . 530000 2003.4 24041 1.6 10176000 38465
C 4 55000 207.9 832 1.6 352000 1331
S 12 758000 2865.24 34383 1.6 14553600 55013
SX 15 1000000 3780 56700 1.6 24000000 90720
SY, 3 1160000 4384.8 13154 1.6 5568000 21047
T 12 530000 2003.4 24041 1.6 10176000 38465
T 4 55000 207.9 832 1.6 352000 1331

TX 18 ' 758000 2865.24 51574 1.6 21830400 82519
TY 6 758000 2865.24 17191 1.6 7276800 27506
U 12 530000 2003.4 24041 1.6 10176000 38465
U 4 55000 207.9 832 1.6 352000 1331

TOTALS: 177 . 475917 201446400 761467r6

-a N)QTES:

a
U'



Figure 4-1. Tank Farm Locations within the Hanford Site. (Srevick et at., 1994a)
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ENGINEERING INFORMATION REQUEST 052

Supplemental Information

WHC has provided confirmation on the stack information as follows:
for Extensive Retrieval - Ex Situ Vitrification

The HLW plant will have 2 stacks each 180' high located within 20-25' of the East side of the
plant.

The LLW plant will have 2 stacks each 180' high located within 20-25' of the East side of the
plant.

For the Minimal Retrieval - In Situ Vitrification alternative the following stack information
replaces the data in the response page 4 section G. The height of the stack associated with the
tank farm confinement facility is assumed to be 100'.

August 9, 1995 EIR052.ADD



Request Number 053

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Phil Rogers (ESE) Date: 3/21/95

Phone Number: (303)790-0770 Fax Number: (303)790-4411

Request Information: For No Action Capsules please provide: Capsule storage facility

location and coordinates, Area (so meters) of capsule storage facility, Depth of release of

contaminates. Contaminant inventory in 2rams for the year 1995, Ground conditions. When

will contaminants be released to the vadose zone.

Need Date: 4/7/95

------------------------------------------------------------------------------

Response: see attached

Data Source/Accuracy: The data used is from the Cs/Sr capsule data package and additional

cc mail messazes from WHC.

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: / f /4Vt/"
Marc Nelson - Deputy Project Manager

enginleninfrq.055



Request Information: For No Action Capsules: Please provide:

Capsule storage facility location and coordinates.

Area (M2) of capsule storage facility.

Depth of release of contaminants.

Contaminant inventory in grams for the year 1995.

Ground conditions, e.g. gravel w/o only,(sic) vegitation.

When will contaminants be released to vadose zone?

Need Date: ASAP (3/23/95)

)



DATA REQUEST 053

1. The drywell storage facility is approximately 18,000 square meters in area. This is based
on 672 drywells on a 5 meter center to center spacing. There is a 30 meter buffer around
the drywells so the entire facility is 195 meters x 195 meters or 38,000 square meters in
area.

2. Contaminant inventory- see attached calb for details

12/31/95 inventory for cesium and strontium capsules

Cs137= 604,000 grams
Sr9O= 162,000 grams

3. Depth of release- The drywells go from the surface of the ground down to a 4.60 meter
depth below the surface.

4. The engineering data package indicates that during the period of institutional control there
will be vegetation control in the dry well storage facility. So during the 100 year
institutional control period the ground in the dry well storage facility will be natural soil with
no vegetation. After the 100 year period the area will slowly revert back to being naturally
vegitated (assume minimal vegetation).

5. When will contaminates be released- see attached calc for additional detail.
Assume that the capsule storage remains intact for 500 years at which time all remaining
inventory is released into the vadose zone 4.6 meters below ground level.

6. At the 500 year mark the remaining inventory per drywell is as follows:

Sr= 0.0044 grams/drywell (200 Sr drywells)
Cs=0.0133 grams/drywell (472 Cs drywells)

7. The decay chains for Cs/Sr are as follows

Cs137---- > Bal37m-- > Ba137(stable)
Sr9O---- > Y90--- > Zr9O(stable)

the half life of Ba137m is 2.5 minutes
the half life of Y90 is 64 hours

8. The solubility of CsCI and SrF2:

CsCI=1230 g/L

enginteninfrq.055



SrF2=0.11 g/L

9. At the above solubilities the inventory at the 500 year mark get dissolved in the following
amount of water.

CsCI=1.35E-5 L of water
SrF2=0.06 L of water

the estimated volume of water infiltrating a drywell based on 5 cm/yr of water infiltration is
39 liters. At the time of release all of the remaining inventory is released over a very short
period.

10. Coordinates of the drywell facility are as follows:

The NW corner of the no action capsule storage facility is at the state coordinates
E 572.336 N 136.277

The drywell storage site will be 195 meters by 195 meters and this includes a 30 meter
buffer zone all the way around the dry well area.

enginleninfrq.055
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Request Number 054

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Phil Rogers (FSF) Date: 312195

Phone Number: (303)790-0770 Fax Number: (303)790-4411

Request Information: For No Action Tanks piease provide- Date tank dcomes callapse Check

and verify the time over which mass dissolves and infiltrates the vndose 7one

Need Date: AS AP (3/3/95)

------- --------------------------------------------------------------------

Response: The release concentration will he the same as the post remediation tank flux

estimated in FTR 05_ The release time will he controled by infiltration rate release

concentration and inventory See attached sheet for tank dome collapse dates

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed:

concurrence: A&/ "/
Marc Nelson - Project Manager

enginleninfrq.054
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F.3.0 PREDICTED CONTAMNAlNT CONCENTRATIONS
This section describes the potential impacts to the groundwater aquifer from the TWRS alternatives and

subalternatives. The discussion includes the calculated movement of contaminants through the vadose

zone and groundwater aquifer. Results are presented for five time periods; 300, 500, 2500, 5000, and
10,000 years from the present for the primary contributor to human health risk, C14, 1-129, Tc-99,
U-238, and nitrate. Maps are provided for each alternative and subalternative for the periods where the

Federal drinking water standards is exceeded.

F.3.1 TANK WASTE - NO ACTION

The No Action alternative would result in the release of the total waste inventory from the 177 tanks into
the vadose zone. The contaminants in Kd groups one and two, modeled as K, equals zero and one,
respectively, ultimately pass through the vadose zone and reach the groundwater in the underlying

unconfined aquifer within the 10,000-year period of interest. Once in the aquifer, the contaminants in K.
group one move relatively quickly through the aquifer and discharge to the Columbia River. The results
of contaminant transport modeling through the vadose zone and groundwater are discussed in the

following sections.

F.3.1.1 Vadose Zone

The scenario for this alternative includes the following major assumptions:

- Infiltration is 5.0 cm/year initially and throughout the period of interest.
- Contaminant release for the five SST source areas is assumed to begin at the end of

institutional control in the year 2095.
- Contaminant releases from the three DST source areas are assumed to begin 100 years

after the end of institutional control in the year 2195.
- The initial unit concentration assumed in modeling for K, groups one and two (K, equals

zero and one) is 400,000 g/ml.

For K. equals zero the vadose modeling results predict contaminant first arrival at the vadose

zone/groundwater interface at times varying from 51,000 to 56,000 days (140 to 153 years) for the SSTs
and from 85,000 to 93,000 days (233 to 254 years) for the DSTs (Figure F. 14). The difference between
the first arrival times for the two tank types correspond well to the release scenario assumed for SSTs and
DSTs. Peak concentration at the vadose zone/groundwater interface is reached at times varying from
76,000 to 128,000 days (207 to 351 years). Contaminant concentrations from four of the five SST source
areas (1WSS, 2WSS, lESS, and 4ESS) reach or nearly reach steady-state and the maximum possible
(400.000 g/m') concentration.. The vadose zone in the 200 West Area is generally thinner by 5 to 20 m
(16 to 66 ft), compared to that in the 200 East Area. The flatter shape of the peak of the time and
concentration curves for the 200 West Area sites compared to the 200 East sites indicate that peak
concentrations predicted at the groundwater-vadose zone interface are relatively sensitive to vadose zone

thickness. The fifth SST source area, 2ESS, is located in the 200 East Area. First arrival of contaminants
from this source area is similar to that from the other SST sources but the peak concentration is much

lower at approximately 27,900 g/m'. This occurs because the contaminant mass and corresponding release

period (Table F. 12) for the 2ESS source area is generally one or more orders of magnitude less than the
other source areas.

F-72pdrislappenfoppenf.V2



Request Information: For No Action Tanks, please provide:

Date tank domes collapse (Marc suggested at end of instit(utional)
control.

Check and verify my estimate of time over which mass dissolves and
infiltrates vadose zone given an infiltration rate that I will develope.

Need Date: ASAP (3123/95)



Request Number 055

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:-

Phone Number:

Date:.John Kuhn (ESE)

(904) 332-3318 Fax Number:

3/20/95

(904) 333-6631

Request Information:.

Retrieval TWRS alternaie

Process information and emission rates for the Tanks - Extensive

Please refer..tothe attached sheet for additional information.

Priority B.

Need Date: 4/7/95

- -----------/--A--------------/-r-y

Response:

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed:.

Concurrence: M rel - et
Marc Nelson - Deputy Project Manager

enginleninfrq.55

Retrieval TYMS alternative Please refer to the attached sheet for additional information..



4/10/95

John Kuhn, ESE

Here are the Engineering Information Requests #55 to #59 which comply with your
letter of 3/20/95. In the interests of timeliness we are providing this package on an
informal basis. With this in mind, please note that EIR #59 provides a partial answer.
The remainder of the reply is dependent on WHC providing in writing the location of
the drywell storage facility for the capsules, and clarifying the quantites for SOx. In
the same manner, EIR #60 cannot be started until we receive the drywell storage
location.

If you have any questions, please give me, Colin Henderson or Jim Goodwin a call.

Dave Murray



DATA REQUEST 055

The attached calculation estimates the concentration and volume of gas released from a

selected number of tanks. These VOC emissions are a result of storing the waste in the tanks
and are not specifically related to extensive retrieval operations. These emissions can be

viewed as on going until the wastes are removed from the tanks.

During the retrieval process an exhauster will be hooked up to the ventilation system of the

tank being retrieved. Those tanks that will have waste retrieval operations going on will have

active ventilation. This will tend to increase the overall mass of VOC emitted, from both the

increased air flow and stirring the wastes up with the sluicer. The increase in mass will be at

a significantly lower concentration than that seen in the head space data for tank C-103.

An actively ventilated tank has a ventilation flow rate of 500-1600 cubic meters per hour. The

passively vented tank estimate for ventilation flow is 0.33 cubic meters per hour. This

represents a 1500-4800 fold increase in air flow from the tank.

Another point is that the wastes have been sitting in the tanks for a number of years and most

of the wastes have been through an evaporator, thus the majority of the volatiles have already

left the tanks. The VOCs coming out of the tanks now may be decay products of the heavier

organics in the tanks.

The following method to estimate the VOC emissions from a tank during retrieval is as

follows:
- assume that the mass of VOC emitted from a tank remains constant
- the ventilation flow rate goes from 0.33 cu meter/hr to 4000 cu. meters/hr
- two of the organic tanks get retrieved per year once retrieval operations begin
- to maintain a constant mass emission per tank the concentration of the organic from the

C-103 head space data should be ratioed by (0.083/4000) 2.1E-5. This is the annual
average volumetric flow from a passively ventilated tank divided by the volumetric

flow of an actively ventilated tank.

To estimate organic emissions during evaporator operations, we asked WHC for organic

emissions data from 242A evaporator operations (currently operating). WHC replied that

organic emissions from the evaporator are not measured but instead are reported based on

calculations using the feed stream concentrations. The calculations for recent evaporator runs

ar not yet completed, but should be done in the next few weeks.

Using the attached calculation the following table is developed for organic emissions.

enginleninfrq.055



Pollutant Source Peak Hourly Annual Average Chronological
Volume volume of Phase
Released release (m3/yr)
(m3/hr)

see note 1 TF9E (1 tank) 0.33 720 see note 2

TFE (1 tank) 0.33 720 "

TF3E (1 tank) 0.33 720

TF4E (2 tank) 0.66 1450

TF5W (2 tanks) 0.66 1450

TF6W (2 tanks) 0.66 1450

TF1W (1 tank) 0.33 720

TF3W (2 tanks) 0.66 1450

TF2W (1 tank) 0.33 720

TF4W (7 tanks) 2.31 5060

see note 3 any source 4000 during retrieval

see note 3 any source 4000 during retrieval

Note 1: The organic compounds and their concentrations are assumed to be
point data from Tank C-103 head space analysis. (see attached table)

those for the mid

Note 2: These emissions should remain constant until retrieval operations begin in 2003. These
emissions should decline approximately 6-7% per year between 2003 and 2015 due to tank
retrieval. After 2018 VOC emissions from the tanks should go to zero.

Note 3: At any time during retrieval operations two organic tanks may be subject to retrieval
operations. These tanks could come from any two source areas. These tanks will have
organic compounds identified in the Tank C-103 headspace analysis. The concentration of

these compounds will be ratioed down from the mid point concentrations identified for Tank

C-103 by the factor 2.07E-5.

enginleninfrq.055



TABLE 5.3.1 SOURCE TYPES AND LOCATIONS.

AC4A
ff.1

A-e

AX

SOURCE
NAME **

TFIE
TF2E
TF3E
TF4E

TME
TF6E
TF7E
TFE

SOURCE LOCATION*

x coord. I y coord.

573556
573556
573771
575075

575332
575365
575281
575380

137442
137282
137252
136493

136378
136279
136157
136159

TF9E 575310 136015 210 AREA
'v TFIOE 575304 135806 210 AREA

AP TFIIE 575481 135747 210 AREA
- r-~ TF1W 566738 136662 210 AREA

iN TF2W 566715 136373 210 AREAr TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA

4205 AREA

TFSW 566750 134399 205 AREA

ELEVATION OF
CENTER (in)

200
200
200
200

205
205
205

S/ C-

TA2W
TA3W

566746
566833
566886
566930

134162
136570
134878
134444

205
210
205

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA

AREA

ST-H 574410 135978 215 AREA

Notes: * Location of area sources represents southwest corner of area (coordinates in meters)
Tank farm sources have the prefix 'TF", transfer annex areas have the

prefix 'TA'; source IDs ending in -E' are located in the 200 East area,
while those ending in "W' are located in the 200 West area. Other sources
are defined as follows:

PROC - Vitrification process facility construction emissions
3ETCH - Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L - TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

SOURCE
TYPE

AREA
AREA
AREA
AREA

AREA
AREA
AREA

AREA
AREA
AREA
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WHC-D-WM-SARR-011,'Rev. 0

TABLE 1. PRELIMINARY DATA FOR C-103 HEADSPACE

MAXIMUM DATA MID DATA MINIMUM DATA
CHEMICAL POINT POINT POINT

(mg/m 3) (mg/m 3) (mg/m 3)
Acetone 299 77 0.44

Acetonitrile 182 30 0.20

Ammonia 202 202 202

Benzene 21 4.1 0.05

1,3-Butadiene 0.32 0.30 0.22

Butanal 176 -7.4* 7.4*

Butanol (n-butyl . 597 %198 0.64
.al cohol)---

Hexane 187 12 0.50

2-Hexanone (methyi 32 10 0.03
n-butyl ketone)

Methylene chloride 318 33 0.02
(dichloromethane)

Dodecane . 3713 1376 16

-Tridecane 4500-' logo- 8Z~

Propane nitrile 132 29 0.06

Tributylphosphate 302 1.3

* The mid'and minimum data points for butanal are the same because of the
nature of the data and the method used to determine these pojnts.

As new data become available, they should be incorporated into the
release consequence calculations. Current Tri-Party Agreement milestones for
characterization are as follows (Osborne 1994):

o M-40-06

o M-40-08

o M-40-03

Complete vapor sampling and characterization of tank 241-C-
103 by August 30, 1994.

Complete vapor sampling and characterization of all Organic
Watch List tanks by November 1995.

Complete vapor sampling and characterization of all
Ferrocyanide Watch List tanks by November 1995.

11
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SUBJECT: IN SITU VITRIFICATION DATA -c sa 3

REFERENCE: TELECON WITH JOHN KUHN 4/19/95

In order to model the emissions from the ISV process the following information is needed:

1. Stack height
2. Volumetric flow rate
3. Exit area or exit velocity
4. Temperature
5. Release characteristics (release straight up into the atmosphere)

Information regarding emission of hazardous organics was not included in the reply to the data

request. Does this mean that the estimate has not been completed or are the organics

destroyed?

In reviewing the In Situ data package I found the following information:

The volumetric flow rate used in calculating the operating radiological emissions in the notes

of table 7-6 is 7.6E6 cubic meters/yr/tank.

Page 4-17 of the data package notes that "Routinely, the high temperature in the melt zone

would destroy chemical constituents. As backup, the offgas system would remove any organic

compounds by two stage combustion. I think it is safe to say that there will be minimal
organic emissions.

With regards to the stack information the data package doesn't have any.

I propose the following parameters to use for modeling purposes:

stack height =100'
The TPA stack is 180' high with a 100' vitrification building (stack= 1.8 height building)

The tank farm confinement facility is 150' high trusses supporting a 40 foot high solid roof

line. Stack could be 1.8*40'=72' which seems short recognizing that there will be some

interference from the supporting trusses. Using 100' seems reasonable.

exit velncity= 15 meters/second
A recommended range is 14-28 m/sec.

exit temperature=200 deg F (this is a WAG)

volumetric flow rte=4.33 standard cubic meters/second (=9125 scfm). Calculated as

August 9, 1995 KUHN.ADD



follows- stack flow=(5E5 mt/2.74E5mt)*5000 scfm=9125 scfm, where the 2.74E5 and 5E5
mt are total mass flows from the material balance and 5000scfm is the supply air volumetric

flow rate. This flow rate and the exit velocity of 15 m/sec and a temperature of 100 C gives a

stack diameter of approx 26".

The above noted number of 7.6E6 cu meters/yr/tank equals 0.24 cu meters/sec(8.5 cfm) which

seems to small for gas flow during operation.

rele2se chmrnwteristics= release will be straight up into atmosphere

August 9, 1995 KU-TNT.ADD



With respect to the peak factor for VOfC emissions during retrieval onperation,-

It would be reasonable to use a peaking factor of 3 for the annual mass emission of VOCs

during retrieval operations. This increase will be from mixing the waste up and the resultant

aerosol production from operations. If the organic emissions during retrieval will represent a

problem from either a regulatory or worker safety standpoint then some type of control device

should be used.

The retrieval emissions would then be 3 times the estimated emission during current conditions

ie passive ventilation. These emissions will still be diluted by the increased ventilation air as

noted in the previous response to data request 55. The ratio used to factor the C103 headspace
data would be 3*2.1E-5=6.3E-5. This factor when applied to the concentrations on the C103

table would give concentrations of exhaust during retrieval when the volumetric flow rate will

be 4000 std. cubic meters per hour.

August 9, 1995 KUHN1.ADD



The following are specific data requests for the Tanks - Extensive Retrieval TWRS alternative.

1. Analysis of this alternative is nearly complete. However, as requested previously, data
concerning the release of volatile organic compounds is required to complete the analysis.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION* ELEVATION OF SOURCE
NAME ** CENTER (m) TYPE

x coord. y coord.

TFIE 573556 137442 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TMSE 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
TF8E 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TF10E 575304 135806 210 AREA
TF1IE 575481 135747 210 AREA
TFlW 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: * Location of area sources represents southwest corner of area (coordinates in meters)
** Tank farm sources have the prefix "TF", transfer annex areas have the
prefix "TA"; source IDs ending in "H" are located in the 200 East area,
while those ending in "W" are located in the 200 West area. Other sources
are defined as follows:

PROC = Vitrification process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



Request Number 056

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Request By: John Kuhn Date: 3/20/95

Phone Number: 904-332-3318 Fax Number: 904-333-6631

Request Information: Process information and emission rates for the tanks - Minimal

Retrieval TWRS alternative, Please refer to attached sheet for additional information.

Priority A

Need Date: 4/7/95

Response: See attached

Date Source/ Accuracy: In Situ Data Package WHC - SD - WM - EV - 101. Minimal

ensineering has gone into develoving this alternative. Assumotion is made to derive some

data (neak hourly emission rate).

Prepared By: Michael Chang

Concurrence: /flsw I 6 4
M rk Nelson - Depuy Project Mana

Date Sent/Faxed:

REQ056.DOC
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WHC-SD-Wf-EV-104 Rev. B

Table 9-6. Radiological Operating Emissions. (Ci)

24Am 5.3E-02 4.2E-4

C 5.3E+03 n/a4

s 2.5E+01 6.9E-2

1291 1.6E+01 3.5E-4

292Pu 1.7E-02 4.2E-4

"'Ru 1.9E-08 1.OE-2

tJSM 3.2E-01 NA

9Sr 2.7E+01 2.8E-3

9 Tc 1.6E-02 n/a

"Zr 1.8E-01 n/a

%PM-105 2.67E-01 - -6

Notes:

'All values in Ci except for % PM-10 which is in metric tonnes

'Air values taken from material balances (Streams 907 and 917 in Appendix A)

'Water values are based on effluent streams from both Pretreatment/low-level waste

(LLW) and high-level waste (HLW) flowsheets (Streams 807 and 802 respectively) and

design basis for Liquid Effluent Treatment Facility (LETF) C-018. Yearly flowrates of

these streams were calculated. Engineering judgement set the total amount of effluent to be

processed by the LET equal to 20% of the flow for all but one year of operation. For the

last year, 100% was to be processed. The composition of the effluent was assumed to be

comparable to the feed set in the design basis. Therefore the concentrations of

radionuclides/chemicals in the discharge in the design sheet equals what the discharge would

be for the process effluent.

9-11



Request Number: 56 By: John Kuhn (ESE) @ (904)332-3318 Date: 3/20/95 TWRS EIS (01-K471-01) Responded By: Michael Chang to (818)568-7173

Item # Request Information
1. Description of the processes
(including construction activities)
indicating their nature/location

2. Emissions of all regulated pollutants
from each of the processes in:
peak hourly and average annual
emissions. Also assign emissions
to 27 identified sources locations
per Washington State Coordinates
grid system used by AS!.

3. A chronological description of
the processes and emissions
and numbers of stacks

Alternative- Minimal Retrieval (In-Situ Vitrification)
Responses Source of Responses

In situ disposal is defined as disposal of tank waste within existing SSTs and DSTs, Section 2.0
it would leave all waste in place. All salt well pumping will be completed by the year Section 3.0
2000 before in-situ disposal would begin. Approximately 20,000 cubic meters of liquid
will be jet pumped from the SSTs and placed in the DSTs during the salt well pumping
process. In situ vitrification (ISV) would usejoule heating to melt waste in place into Section 4.1
a single block of glass. Hanford sand would serve as the glass former. The stability of Fig. 4-1
the melt would reduce the rate of radionuclide release to the environment. The
hazardous waste is immobilized in the tank system at closure. The ISV consist of: Section 4.2

Process Location
a. Send all pumpable liquid from DSTs to the 242-A Evaporator @ vicinity of A-Tanks
b. Construct tank farm confinement facilities @ vicinity of 18 tank farms Fig. 4-3
c. Fill tank voids with Hanford Site sand sand excavated from Pit 30(200E-200W)
d. Vitrification @ 177 underground tanks Fig. 4-2
e. Install Barriers @ 18 tank farms
Assuming (4) ISV systems would be used with at least (2) in continuous operation, Section 4.2.3.2
vitrification of all 177 tanks would be completed within 5 years.
The final step of in situ would be the installation of infiltration barriers to mark the Section 4.2.4
vitrified site and prevent intrusion. The closure barrier would be horizontal, slightly
abovegrade, engineered structures whose function would be to provide isolation
of the waste site from the accessible environment.

See Table 56-A listed below.

a. The only construction required for ISV would be that of TFCF. Section: 4.2.3.1
b. No construction would be necessary for sand excavation because it was assumed

that excavating and crushing equipment would already be in place from other contracts.
c. Construction would run from Year 1998 to Year 2016. Operation: Year 2005 to 2016

I



d. Vitrification process is in sequence: from tanks to tanks within a tank farm; then from
tank farm to tank farm.

e. Construction of TFCF adjacent to a tank farm would precede operation of that tank farm.
f. Emissions from Construction/Operation are listed below: Table 56-A.
g. One stack for each TFCF. One TFCF for each tank farm. There will be a total of Fig. 4-2

eighteen (18) stacks. However, only one stack will release pollutant at a given time.

Table 56-A Emissions from In-Situ Vitrification Alternative
Pollutant Type Pollutant Grand Total Source ID Peak Hourly Annual Average Chronological Source of Data

Pollutant (Note 1)* Emission Rate Emission Rate Phase (Note 2)* (Note 3)*

Particulate (kg) Nonradiological 6.1 El TF(1-10)E, TF(I-6)W 2.2 E3 3.4 E6 Construction Table 7-10
Table 7-26 (1998 - 2016)

Sox (kg)

CO (kg)

HCs (kg)

Nox (kg)

Aldehydes (kg)

Organic acids
(kg)

Nonradiological

Nonradiological

Nonradiological

Nonradiological

Nonradiological

Nonradiological

7.8 E7

3.4 E9

2.5 ES

6.2 E8

1.8 E7

4.0 E6

TF(1-10)E, TF(1-6)W

TF(1-10)E, TF(1-6)W

TF(I-10)E, TF(1-6)W

TF(1-10)E, TF(1-6)W

TF(1-10)E, TF(1-6)W

TF(l-10)E, TF(I-6)W

2.8 E3

1.28ES

9.0 E3

2.2 E4

6.5 E2

1.4 E2

4.3 E6

1.9 E8

1.4 E7

3.4 E7

1.0 E6

2.2 E5

Construction

Construction

Construction

Construction

Construction

Construction

Table 7-10
Table 7-26 (1998 - 2016)
Table 7-10
Table 7-26 (1998 - 2016)
Table 7-10
Table 7-26 (1998 - 2016)
Table 7-10
Table 7-26 (1998 - 2016)
Table 7-10
Table 7-26 (1998 - 2016)
Table 7-10
Table 7-26 (1998 - 2016)

Thermal release Nonradiological 1.2 EIS TF(1-10)E, TF(1-6)W 4.3 E13 6.7 E16 Construction Table 7-10

(J) Table 7-26 (1998 - 2016)
Particulate (kg) Nonradiological < 1 E3 TF(l-10)E, TF(1-6)W 4.5 E-2 < 1.1 E2 Operation Table 7-5 (Footnote 1,4)*

Table 7-25 (2005 - 2016)

Sox (kg) Nonradiological 0 TF(1-10)E, TF(I-6)W 0 0 Operation Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

CO (kg) Nonradiological 0 TF(1-10)E, TF(1-6)W 0 0 Operation Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)

HCs (kg) Nonradiological < 1.1 E1TF(1-10)E, TF(I-6)W 5.0 E-4 < 1.2 Operation Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
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Nox (kg)

Aldehydes (kg)

Organic (kg)
Acids
Thermal releases

(3)
NH3 (kg)

241 Am (Ci)

14 C (Ci)

137 Cs (Ci)

129 1 (0)

239, 240 Pu (Ci)

106 Ru (Ci)

151 Sm (Ci)

90 Sr (Ci)

99 Te (Ci)

241 Zr (Ci)

% PM-10^5

Nonradiological

Nonradiological

Nonradiological

Nonradiological

Nonradiological

Radiological

Radiological

Radiological

Radiological

Radiological

Radiological

Radiological

Radiological

Radiological

Radiological

Radiological

< 3.6 E5TF(l-10)E, TF(1-6)W

0 TF(1-10)E, TF(1-6)W

0 TF(1-10)E, TF(l-6)W

1.6 E16 TF(1-10)E, TF(l-6)W

5.6 E4 TF(1-10)E, TF(1-6)W

9.4 E-6 TF(l-10)E, TF(1-6)W

4.8 E-7 TF(1-10)E, TF(1-6)W

3.1 E-3 TF(1-10)E, TF(1-6)W

1.4 E-9 TF(I-10)E, TF(1-6)W

3.0 E-6 TF(1-10)E, TF(i-6)W

3.4 E -12 TF(1-10)E, TF(l-6)W

5.7 E-5 TF(1-10)E, TF(1-6)W

4.8 E-3 TF(1-l0)E, TF(l-6)W

2.9 E-6 TF(1-10)E, TF(1-6)W

3.5 E-7 TF(1-10)E, TF(1-6)W

100% TF(1-10)E, TF(1-6)W

1.6 E1

0

0

7.2 Eli

2.5

4.3 E-10

2.2 E-Il

1.4 E-7

6.3 E-14

1.4 E-10

1.5 E-16

2.6 E-9

2.2 E-7

1.3 E-10

1.6 E-l I

100%

<4 E4

0

0

1.7 E15

6.2 E3

1.04 E-6

.5.3 E-8

3.4 E4

1.6 E-10

3.3 E-7

3.8 E-13

6.3 E-6

5.3 E4

3.2 E-7

3.9 E-8

100%

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Operation

Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-5 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
Table 7-6 (Footnote 1,4)*
Table 7-25 (2005 - 2016)
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*Notes:
1. Those presented under "Source ID" represent the 18 tank farms at 200 E and 200 W. The sequence of the tank farm operation/construction (chronologic
phase) is not determined at this time. The tank farm area as a whole is the emission source. See the attached Table 5.3.1 and the map for the tank farm
locations/coordinates/and elevations.
2. The operating life including startup and decontamination/deconunissioning used to derive annual average emission rate is based on 9 years. [startup = 3 yrs
(2005-2008) = 2 equivalent operating years; decontamination/decommissioning = 3 years (2013-2016) = 2 equivalent operating years)
3. Construction phase (1998-2016) and operation phase (2005-2016) are chronologically overlapping (2005-2016). The emission rates are additive for the
annual average emission rates during the overlapping years.

Assumptions:
1. The peak hourly emission rate is based on the following assumptions:
a. Construction hours are based on 10 average hours/day ,5 days/week six(6) holidays/year. Construction hours = 1550 hours/year.
b. Operation hours are based on 60 % operating efficiency. Also the additional 40% margin applicable to the "No Separation Alternative" will be assumed. In

addition, the nine (9) operating years will be shorten to seven (7) years because the startup and decontamination/decommissioning are assumed half of the
full operation emission rate. Operation hours = 24 x 365 x 60% x 60% = 3154 (hours/year)

Attachments:
1. "Tank Farm Locations within the Hanford Site" on Page 5 - from WHC-SD-WM-TI-648 REV 0 Figure 4-1
2. "Source Types and Locations" on Page 6 - Table 5.3.1
3. "In Situ Vitrification Flow Diagram" on Page 7 - from WHC-SD-WM-EV-101 Rev. B Figure 4-1
4. "In Situ Vitrification Facility Layout (1 of 5)" on Page 8 -- from WHC-SD-WM-EV-101 Rev. B Figure 4-2
5. "Tank Farm Confinement Facility (Sheet 1 of 3)" on Page 9 -- from WHC-SD-WM-EV-101 Rev. B Figure 4-3



Figure 4-1. Tank Farm Locations within the Hanford Site. (Brevick et al., 1994a)
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SOURCE Yfl'ES AND LOCA TIONS.

SOURCE
NATAzi TFIE

Th23

SOURCELOCATION ELEVATION OF SOURCE

SCoord. V d CEtNTR (m) TYPE

173556
573556
573771
573075

137442
1372S2
137252
136493

200
200
200
200

AREA
AREA
AREA
AREA

iTSE 575332 136378 205 AREA
a. T=E= 575365 136279 205 AREA

TF7E 575281 136157 205 AREA
A. x TFSE 575390 136159 205 AREA

TF9E 575310 136015 210 AREA
Aw TFIOE 575304 135806 210 AREA

TFll 575481 135747 210 AREA
T TFIW 556738 136662 210 AREA

TN
TX

!SY,

TF2W
TF3W
TF4W
TF5W

TA1W
TA2W
TA3W

TAE l
TA2E

.s3 C-- PROC
BTCH

SMIN
ST-L
ST-H

566715
566689
566744
566750

566746
566833
566886
566930

573755
575163
573879
571332

574425
574120
574410

136373
136146
135000
134399

134162
136570
134878
134444

137383
136336
135229
135953

135978
135901
135978

210
210
205
205

205
210
205
205

200
200
215
225

215
215
215I

I

AREA
AREA
AREA
AREA

AREA
AREA
AREA
AREA

AREA
AREA
AREA
AREA

AREA
AREA
AREA 41

11

Notes: Location of ar= sources represents souzhwest corner ofarea (coordinatns in meters)
Tank farm sources have the prefix 71, Transfer annex areas have the

prefix 'TA": source Ms nding in -E' are located in the 200 East ar=a,
while those ending in 'W' arc located in the 200 West *rea. Other sources
are defined as follows:

PROC - Vitrification process facility consznscrion cmissions
BTCH - Concrcic batch plant emissions
SMIN - Miniraf ptrtrnmcnct proccss stack
ST-L - TPA low level was;e proc-ss stack
ST-H - TPA high level was: process stack

Coordinate locations arc given consisten with ASI coordinate system.

6
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WHC-SD-WM-EV-101 Rev: B

Figure 4-1. In Situ Vitrifiction Flow Diagram.
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ssjC,6.
SUBJECT: IN SITU VITRIFICATION DATA /;

REFERENCE: TELECON WITH JOHN KUHN 4/19/95

In order to model the emissions from the ISV process the following information is needed:

1. Stack height
2. Volumetric flow rate
3. Exit area or exit velocity
4. Temperature
5. Release characteristics (release straight up into the atmosphere)

Information regarding emission of hazardous organics was not included in the reply to the data
request. Does this mean that the estimate has not been completed or are the organics
destroyed?

In reviewing the In Situ data package I found the following information:

The volumetric flow rate used in calculating the operating radiological emissions in the notes
of table 7-6 is 7.6E6 cubic meters/yr/tank.

Page 4-17 of the data package notes that "Routinely, the high temperature in the melt zone
would destroy chemical constituents. As backup, the offgas system would remove any organic
compounds by two stage combustion. I think it is safe to say that there will be minimal
organic emissions.

With regards to the stack information the data package doesn't have any.

I propose the following parameters to use for modeling purposes:

stnck height= 100'
The TPA stack is 180' high with a 100' vitrification building (stack= 1.8 height building)
The tank farm confinement facility is 150' high trusses supporting a 40 foot high solid roof
line. Stack could be 1.8*40'=72' which seems short recognizing that there will be some
interference from the supporting trusses. Using 100' seems reasonable.

exit velnity= 15 meters/second
A recommended range is 14-28 m/sec.

exit temperanre=200 deg F (this is a WAG)

vohimetrin flow rate=4.33 standard cubic meters/second (=9125 scfm). Calculated as

August 9, 1995 KUNIl.ADD



follows- stack flow=(5E5 mt/2.74E5mt)*5000 scfm=9125 scfm, where the 2.74E5 and 5E5
mt are total mass flows from the material balance and 5000scfm is the supply air volumetric
flow rate. This flow rate and the exit velocity of 15 m/sec and a temperature of 100 C gives a
stack diameter of approx 26".

The above noted number of 7.6E6 cu meters/yr/tank equals 0.24 cu merers/sec(8.5 cfm) which
seems to small for gas flow during operation.

release characteritic,= release will be straight up into atmosphere

August 9, 1995 IKUH-TI. AD D



With respect to the penk factor fo- VOC emissinns rtirino retrievial nperarinns-

It would be reasonable to use a peaking factor of 3 for the annual mass emission of VOCs
during retrieval operations. This increase will be from mixing the waste up and the resultant
aerosol production from operations. If the organic emissions during retrieval will represent a
problem from either a regulatory or worker safety standpoint then some type of control device
should be used.

The retrieval emissions would then be 3 times the estimated emission during current conditions
ie passive ventilation. These emissions will still be diluted by the increased ventilation air as
noted in the previous response to data request 55. The ratio used to factor the C103 headspace
data would be 3*2.lE-5=6.3E-5. This factor when applied to the concentrations on the C103
table would give concentrations of exhaust during retrieval when the volumetric flow rate will
be 4000 std. cubic meters per hour.

August 9, 1995 KUHNI.ADD



SUPPLEMENT TO ENGINEERING INFORMATION REQUEST 56

Revised data from WHC for the In Situ alternative relative to construction emissions was
received 5/3/95. The revised data replaces earlier construction emission data for the ISV
alternative. The new data is as follows:

Nonradiological Construction Emissions

Pollutant Total Source ID Peak hourly emission Annual Average
Emission Emission

Particulate (kg) 6.2E4 see note 1 3.4 kg/hr 3.4E3 kg/yr

SOx (kg) 7.9E4 4.4 kg/hr 4.4E3 kg/yr

CO (kg) 3.5E6 190 kg/hr 1.9E5 kg/yr

Hydrocarbons (kg) 2.9E5 16 kg/hr 1.6E4 kg/yr

Nox (kg) 6.3E5 35 kg/hr 3.5E4 kg/yr

Aldehydes (kg) 1.8E4 1 kg/hr 1E3 kg/yr

Organic acids (kg) 4.0E3 .22 kg/hr 2.2E2 kg/yr

Thermal releases (J) 1.5E15 8.3E10 J/hr 8.3E13 3/yr

Note the source for the construction emissions is from any one of the tank farm source areas
TF(1-10)East, and/or TF(1-6)West.

Peak hourly emission rates are based on lyr/365days X Iday/8hours X 3 (peak factor).
Annual emission rates are based on a construction duration of 18 years.

May 3, 1995 EIR056.ADD



To: John Kuhn

From: Colin Henderson

Subject: Extensive Retrieval - Ex Situ Vitrification Alternative Stack Emission Estimates

Date: 5/1/95

Reference: Engineering Information Request 9, Engineering Information Request 42 (ASI)

Attached are the operating emissions from the HLW and LLW vitrification plants.
Differences between the current emission estimates and previous estimates are due to updated
model runs from WHC using the latest inventory, changes in some of the flow rates of the
streams going up the stack (affects concentration), addition of C14 and 1129 into the spread
sheet per the material balance for separations. The C14 does not show up in the material
balance streams exiting the stack.

The gas flow rates for the stacks will be higher than current estimates due to the lack of
detail in the data available. For example, streams 903 and 911 for both the HLW and LLW
plant are not modeled in the material balance. A review of the equipment list in the data
package shows:

LLW Stream 903 blower with 1000 scfm capacity
LLW Stream 911 blower with 22,000 scfm capacity

The gas flow rates for the HLW plant will be lower because the flow sheet and material
balance in the Rev B data package continues to show a fuel fired melter with combustion air
supplied by 100% oxygen.

May 1, 1995 KUHN2.ADD



Extensive Retrieval -Ex Situ Vitrification Stack Flow Estimates

TPA STACK STREAMS TPA STACK STREAMS I

SEPARATIONS AND LLW VITRIFICATION SEPARATIONS AND LLW VITRIFICATION

STREAMS _ STREAMS
907=702+706+434+522+645+903 907=702+706+434+522+645+903
917=911+914 917=911+914
factor(200 milday/3.87E5)*91.8503lbfr4.747E-2 sum of ractor=(200 mt/day/3.87ESV91.85831b/hr4.747.2 tol fow 907+917 total fow acfm

streams sdm
702 706 434 522 645 903 907 911 914 917

MT*as 1.39E+04 0 2.78E+06 0 2.61E+05 0 3.05E+06 MT gas 0 4.87E+05 4.87E+05
MTsolid 0 0 1.94E-03 0 1.55E.04 0 1.05E-6 MTsolid 0 3.92E+02 1.96E.01 I
Total MT 1.39E+04 0.00E+00 2.78E+06 0.00E+00 2.61E+05 0.00E+00 3.05E+06 3.05E+06 Total MT 0.DDE+00 4.87E+05 4.87E+05
Factor 4.75E-02 4.75E-02 4.75E-02 4.75E-02 4.75E-02 4.75E-02 4.75E.02 Factor 4.75E-02 4.75E-02 4.752-02
masstHowrate(IbAhr) 659.833 0 131966.6 0 12389.67 0 1447B3.5 massflowrate (lb/hr) 0 23136.5 23117.9 167901.40
molecularweight 27.63 28.26 28.76 28.76 37.61 29.5 molecularweight 29 29 29
temperature deUF 17 130 438 442 150 420.4278 temperalure deg F 150 382.64
flow scfm 153.187 I29433.64 0 2113.125 31699.95 31482.25 flowsclm 5117.624 5113.51 36595.76 58404

HLW STREAMS

TPA HLW STREAMS 702 706 340 522 645 903 907 TPAHtWSTREAMS 911 914 917
n9qas 7.19E+02 0 1.80E+05 0 2.09E+04 0 2.02E+05 MT gas 0 3.16E+04 3.16E+04
MT solid 0 0 1.26E-04 0 9.892-06 0 6.78E-08 MT solid 0 2.54E+01 1.27E-02
Total MT 7.19E402 000E00 1.102+05 0.00E+00 2.09E+04 0.00E+00 2.02E+05 2.02E+05 Total MT 0.00E+00 3.16E+04 3.16E+04
Factor 7.32E-02 7.32E-02 7.32E-02 7.32E-02 7.32E-02 7.32E-02 7.32E-02 Factor 7.32E-021 7.32E-02 7.32E-02
mass flow rate (lb/hr) 52.6308 0 13176 0 1529.88 0 14786.4 mass flow rate (lb/hr) 0 2314.979 2313.121 17099.52
molecularwelght 27.63 2B.26 28.75 28.75 38.13 |29.66229 molecularwelght 29 29 29
Temperature deqF 180 130 447 447 150 423.7172 Temperature de F 150 385.96
nowscfm 12.21878 0 2939.778 0 257.3708 3209.367 3197.618 flowscfm 0 512.06 511.65 3709.26 5943

Note: the 150 deg F lemp for streams 917 (both HLW and LLW) Is a best estimate, no data was provided }

;BAL KLS5119!



HIGH LEVEL Emissions

TPA HLW stack flows

LIQUID COMPONENTS
Regulated stream

907 917 totals mt ANNUAL AVE 24 hour avg. peak hourly peak conc.

VOLUME TOTAU23 year ann ave/21 9 (daily ave/24)x2.6 peak hrly/stack flow

SP. GRAVITY metric tons kg/year kg/ 24 hr kg/hr grams cubic meter
Cs and Ba,(MCi)
Sr and Y, (MCi)
Tc, (MCI)
Am, (MCI)
Np, (MCi)
Pu-239, (MCI)
Pu-240, (MCi)
Pu-241, (MCI)
TRU, (MCi)
Total MCI
Total Mass Flow,(MT) 2.02E+05 3.16E+04 233600 1.02E+07 4.64E+04 5.02E+03 4.98E+02

Total Cr, (MT)

Total Na, (MT) WAc-46O-160O

Total Si,(MT) PP
Total P, (MT)
Total N02-, (MT)
Total N03-, (MT)
Ag+ WAC-460-130
AI(OH)4- WAC-460
Am+3
As+5 WAC-460

8+3
Ba+2 WAC-4601
Be+2 40CFR/WAC460

Bi+3
C 14 4.54E-04 1.97E-02 9.01E-05 9.76E-06 9.67E-07
Ca+2
Cd+2 WAC-460-130

Ce+3

r '14/28/' TPARI.XLS



HIGH LEVEL Emissions

C12 WAC-460-160 4.17E+00 4.17 1.81E+02 8.28E-01 8.97E-02 8.88E-03
cO WAC-46O-160 2.03E+02 203 8.83E+03 4.03E+01 4.37E+00 4.32E-01
C02 WAC-460-160 1.69E+04 16900 7.35E+05 3.36E+03 3.63E+02 3.60E+01
003-2 WAC-460-160
Cr(OH)4- WAC-460-160

Cu+2 WAC-460-160
F-
F2 WAC-460-160 6.21E+01 62.1 2.70E+03 1.23E+01 1.34E+00 1.32E-01
Fe+3
H2
H20 3.14E+03 3140 1.37E+05 6.23E+02 6.75E+01 6.69E+00
H2S WAC
Hg WAC-460-160
Hg+2 WAC
I-
12 WAC-460 2.14E+01 21.4 9.30E+02 4.25E+00 4.60E-01 4.56E-02

Kerosene
La+3
LI+
Mg+2
MnO2 WAC-460-160

Mo+6
N2 1.42E+05 2.50E+04 167000 7.26E+06 3.32E+04 3.59E+03 3.56E+02

Na+
NH3 JWAG-460-160 1.83E+01 18.3 7.96E+02 3.63E+00 3.94E-01 3.90E-02
N1+3 WAC-460-130

NO pp 9.98E-02 0.0998 4.34E+00 1.98E-02 2.15E-03 2.13E-04
N02 PP 4.28E+00 , 4.28 1.86E+02 8.50E-01 9.21 E-02 9.12E-03
N02-
N03-
Np+4
02 3.95E+04 6.63E+03 46130 2.01 E+06 9,16E+03 9.92E+02 9.82E+01
OH-IIII
Pb+4 IWAC140CFR III

4/28' TPARI.XLS 2



HIGH LEVEL Emissions

P04-3
POLY
Pu+4
S
Si+4
S02 PP 4.60E+00 4.6 2.OOE+02 9.13E-01 9.89E-02 9.80E-03
S04-2
Sr+2
S
TGO2
TcO4-
ToC
U02+2 WAC-460
V+5
W+6. WAC460 _

ZN+2
Zr=4
ZR02:2H20

SOLIDS COMPONENTS
Cs and Ba,(MCI) 1.69E-10 3.41E-05 3.41E-05 1.48E-03 6.77E-06 7.33E-07 7.26E-08
Sr and Y, (MCI) 2.64E-10 5.33E-05 5.33E-05 2.32E-03 1.06E-05 1.15E-06 1.14E-07

Tc, (MCI) 1.48E-14 2.99E-09 2.99E-09 1.30E-07 5.94E-10 6.43E-11 6.37E-12

Am, (MCI) 2.38E-13 4.81E-08 4.81E-08 2.09E-06 9.55E-09 1.03E-09 1.02E-10

Np, (MCi) 2.32E-16 4.70E-11 4.7E-11 2.04E-09 9.33E-12 1.01E-12 1.00E-13
Pu-239, (MCI) 6.17E-14 1.25E-08 1.25E-08 5.43E-07 2.48E-09 2.69E-10 2.66E-11

Pu-240, (MCi) 1.57E-14 3.18E-09 3.18E-09 1.38E-07 6.31 E-10 6.84E-11 6.77E-12
Pu-241, (MCi) 1.83E-13 3.71E-08 3.71E-08 1.61E-06 7.37E-09 7.98E-10 7.90E-11

TRU, (MCI) 4.99E-13 1.01E-07 1.01E-07 4.39E-06 2.01E-08 2.17E-091 2.15E-10
Total MCI 4.33E-10 8.75E-05 8.75E-05 3.80E-03 1.74E-05 1.88E-06 1.86E-07
Total Mass Flow,(MT) 6.78E-08 1.27E-02 0.0127 5.52E-01 2.52E-03 2.73E-04 2.70E-05
Total Cr, (MT) 9.91 E-1I 2.00E-05 2E-05 8.70E-04 3.97E-06 4.30E-07 4.26E-08

Total Na, (MT) WAC-460-160 6.29E-09 1.18E-03 0.00118 5.13E-02 2.34E-04 2.54E-05 2.51 E-06

Total Si,(MT) PP 1.57E-08 2.95E-03 0.00295 1.28E-01 5.86E-04 6.34E-05 6.28E-06
Total P, (MT) 7.33E-10 1.37E-04 0.000137 5.96E-03 2.72E-05 2.95E-06 2.92E-07
Total N02-, (MT)
Total NO3-, (MT)

r 34/28/' TPAR1.XLS



HIGH LEVEL Emissions

Ag+
Ag2O 3.70E-12 7.48E-07 7.48E-07 3.25E-05 1.49E-07 1.61E-08 1.59E-09
AI+3
A1203 4.68E-09 8.76E-04 0.000876 3.81E-02 1.74E-04 1.88E-05 1.87E-06
Am+3
Am203 7.62E-14 1.54E-08 1.54E-08 6.70E-07 3.06E-09 3.31E-10 3.28E-1I
As+5 WAG
As205 1.92E-12 3.88E-07 3.88E-07 1.69E-05 7.70E-08 8.34E-09 8.26E-10
B+3
B203 WAC-460-160 4.75E-09 8.89E-04 0.000889 3.87E-02 1.76E-04 1.91E-05 1.89E-06
Ba+2 7
BaO WAC 8.63E-12 1.76E-06 1.76E-06 7.65E-05 3.49E-07 3.79E-08 3.75E-09
Be+2 40CFR/NAC
Boo 5.40E-14 1.09E-08 1.09E-08 4.74E-07 2.16E-09 2.34E-10 2.32E-11
Bi+3
B1203 5.47E-10 1.11E-04 0.000111 4.83E-03 2.20E-05 2.39E-06 2.36E-07
C 14
Ca+2
CANCRINITE
CaO WAC-460-160 5.11E-10 9.57E-05 9.57E-05 4.16E-03 1.90E-05 2.06E-06 2.04E-07
Cd+2 WAC-450-130
CdO 2.27E-11 4.58E-06 4.58E-06 1.99E-04 9.09E-07 9.85E-08 9.75E-09
Ce+3
Ce203 7.44-t10 1.39E-04 0.000139 6.04E-03 2.76E-05 2.99E-06 2.96E-07
CI-
C03-2
Cr+3 WAC-460-160
Cr203 1.45E-10 2.93E-05 2.93E-05 1.27E-03 5.82E-06 6.30E-07 6.24E-08
Cs+
Cs20 2.40E-12 4.84E-07 4.84E-07 2.10E-05 9.61E-08 1.04E-08 1.03E-09
Cu WAC-460-160
Cu+2 WAC-460-160
CuO 2.34E-12 4.72E-07 4.72E-07 2.05E-05 9.37E-08 1.02E-08 1.01E-09
CuSO4
F- WAC
Fe+3
Fe203 WAC-460-160 3.27-09 6.13E-04 0.000613 2.67E-02 1.22E-041 1.32E-05 1.31E-06
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HIGH LEVEL Emissions

Hg+2 WAC-460-160
I- WAC?
K+
K20 6.32E-11 1.28E-05 1.28E-05 5.57E-04 2.54E-06 2.75E-07 2.73E-08
La+3
La203 6.16E-11 1.25E-05 1.25E-05 5.43E-04 2.48E-06 2.69E-07 2.66E-08
Li+
LU20 1.36E-G9 2.54E-04 0.000254 1.10E-02 5.04E-05 5.46E-06 5.41E-07
Mg+2
MgO WAC-460-160 4.70E-11 9.51E-06 9.51E-06 4.13E-04 1.89E-06 2.05E-07 2.03E-08
Mn02 WAC-460-160 5.64E-I 1.06E-04 0.000106 4.61E-03 2.10E-05 2.28E-06 2.26E-07
Mo+6
Mo03 3.04E-12 6.16E-07 6.16E-07 2.68E-05 1.22E-07 1.32E-08 1.31E-09
Na+
Na20. 8.48E-09 1.59E-03 0.00159 6.91E-02 3.16E-04 3.42E-05 3.39E-06
Ni+3 WAC-460-160
Ni2FeCNB
Ni203 2.32E-11 4.69E-06 4.69E-06 2.04E-04 9.31E-07 1.01E-07 9.99E-09
NiO 6.12E-10 1.15E-04 0.000115 5.00E-03 2.28E-05 2.47E-06 2.45E-07
N02-
N03-
Np+4
NpO2 3.74E-13 7.56E-08 7.56E-08 3.29E-06 1.50E-08 1.63E-09 1.61E-10
OH-
P205 1.68E-09 3.14E-04 0.000314 1.37E-02 6.23E-05 6.75E-06 6.69E-07
P205:241-120
Pb+4 PPWAC
Pb02 WAC 9.48E-12 1.92E-06 1.92E-06 8.35E-05 3.81E-07 4.13E-08 4.09E-09
P04-3
Pu+4
PuO2 1.21E-12 2.45E-06 2.45E-06 1.07E-04 4.86E-07 5.27E-08 5.22E-09
Si+4
SI02 3.37E-08 6.31 E-03 0.00631 2.74E-01 1.25E-03 1.36E-04 1.34E-05
S04-2
Sr+2
SrO 1.07E-10 2.17E-05 2.17E-05 9.43E-04 4.31E-06 4.67E-07 4.62E-08
Tc207 ------ 1.36E-12 2.76207 2.76E-07 1.20E-051 5.48E-081 5.94E-09 5.88E-10
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HIGH LEVEL Emissions

TcO4-
TOC
U02+2 WAC-460
U03 WAC-460 4.52E-09 8.46E-04 0.000846 3.68E-02 1.68E-04 1.82E-05 1.80E-06
V+5
V205 WAc-460-160 8.39E-13 1.70E-07 1.7E-07 7.39E-06 3.38E-08 3.66E-09 3.62E-10
W02 1.10E-12 2.23E-07 2.23E-07 9.70E-06 4.43E-08 4.80E-09 4.75E-10
W03 5.16E-15 1.04E-09 1.04E-09 4.52E-08 2.06E-10 2.24E-11 2.22E-12
ZN+2 WAC-460-160
ZNO WAC-460-160 2.97E-12 6.00E-07 6E-07 2.61E-05 1.19E-07 1.29E-08 1.28E-09
Zr+4 ______ ____

ZRO2 WAc-460-160 1.86E-09 3.49E-04 0.000349 1.52E-02 6.93E-05 7.51E-06 7.43E-07
ZRO2:2H20

material balance based on TPA data package Rev B revcd. 3/16/95
annual ave based on 23 year operations period 1 1
24 hour ave. based on annual ave/number of operating days per year (365 days@60% OE=219 days)
peak hourly rate based on plant capacity of 20 mt/operating day P |

TPAR1.XLS4/26 6



LOWLEVEL Emissions

TPA LLW stack flows

LIQUID COMPONENTS
Regulated stream

907 917 totals mt ANNUAL AVE 24 hour avg. peak hourly peak conc.
VOLUME TOTAU19 ann ave/219 (daily ave/24)xl.3 peak hourly/stack flow
SP. GRAVITY metric tons kg/year kg/ 24 hr kg/hr grams/cubic meter
MASS FLOW MT 3.05E+06 4.87E+05 3.54E+06 1.86E+08 8.50E+05 4.60E+04 4.64E+02
Total Cr WAC-460
Total Na
Total Si
Total P WAC-460-160
Total N02-,(MT) pp
Total.NO3-, (MT) 2.05E+01 2.05E+01 1.08E+03 4.93E+00 2.67E-01 2.69E-03
Cs and Ba, (MCi)
Sr and Y, (MCi)
Tc, (MCI)
Am, (MCi)
Np, (MCi)
Pu-239,(MCI)
Pu-240,(MCI)
Pu-241,(MCi)
Total TRU, (MCi)
Total (MCi)
Ag+ WAC-460-130
AI+3 WAC-460
Am+3
As+5 WAC-460
B+3
Ba+2 WAC-460 7
Be+2 40CFR/WAC460
Bi+3

C14 7.46E-04 3.93E-02 1.79E-04 9.71E-06 9.79E-08
Ca+2
Cd+2 WAC-460-13O
Ce+3 I _ :d
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LOWLEVEL Emissions

ci- -___5____E_0 i.63E_ _________

C12 WAC-460-16o 3.10E 3.13.10E+02 1.63E+04 7.45E+01 4.04E+00 4.07E-02

Cm+3
CO WAC-460-160 2.35E+03 2.35E+03 1.24E+05 5.65E+02 3.06E+01 3.08E-01

C02 1.89E+05 |1.89E+05 9.95E+06 4.54E+04 2.46E+03 2.48E+01

C03-2 WAC-460-160

Cr(OH)4- 7
Cs+
Cu+2 WAC-460-160
IDPCID
F-
F2 WAC-460-160 1.12E+03 1.12E+03 5.89E+04 2.69E+02 1.46E+01 1.47E-01

Fe+3
H+_ 3.33E-01 3.33E-01 1.75E+01 8.00E-02 4.33E-03 4.37E-05

H2 .
H20 5.83E+04 5.83E+04 3.07E+06 1.40E+04 7.59E+02 7.65E+00

H2S WAC
Hg WAC-460-1 60
Hg+2 WAC

12 WAC-460 5.45E+02 5.45E+02 2.87E+04 1.31E+02 7.09E+00 7.15E-02

Kerosene _
La+3
Li+
Mg+2
MnO2 WAc-460-160
Mo+6
N2 2.21E+06 3.85E+o5 2.60E+06 1.37E+08 6.24E+05 3.38E+04 3.40E+02

Na+
Nb+5
NH3 WAC-460-160 1.63E+01 1.63E+01 8.58E+02 3.92E+00 2.12E-01 2.14E-03

Ni+3 WAC-460-130 9.66E-02 9.66E-02 5.08E+00 2.32E-02 1.26E-03 1.27E-05

NO PP 3.11E+00 3.11E+00 1.64E+02 7.47E-01 4.05E-02 4.08E-04

N02 PP 1.39E+02 1.39E+02 7.32E+03 3.34E+01 1.81E+00 1.82E-02

N02- I I
NO3- . 2.0SE+O1 , 2.05E+01 1.08E+031 4.93E+00 2.67E-01 2.69E-03
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LOWLEVEL Emissions

Np+4
02 5.95E+05 1.02E+05 6.97E+05 3.67E+07 1.68E+05 9.07E+03 9.14E+01
OH-
OLIGIMER
Pb+4 WAC/40CFR

P04-3
POLY
Pu+4
Si+4
S02 PP 2.09E+02 2.09E+02 1.10E+04 5.02E+01 2.72E+00 2.74E-02
S04-2
Sr+2
S
TcO2
TcO4-
TOC
U02+2 WAC-460
V+5
W+6 WAC460
ZN+2
Zr+4
ZRO2:2H20
SOLIDS COMPONENTS
Cs and Ba, (MCi) 1.23E-12 2.49E-07 2.49E-07 1.31E-05 5.98E-08 3.24E-09 3.27E-11
Sr and Y, (MCI) 4.74E-12 9.592-07 9.59E-07 5.05E-05 2.30E-07 1.25E-08 1.26E-10
To, (MCI) 6.48E-14 1.31E-08 1.31E-08 6.89E-07 3.15E-09 1.71E-10 1.72E-12
Am, (MCI) 2.15E-14 4.35E-09 4.35E-09 2.29E-07 1.05E-09 5.66E-11 5.71E-13
Np, (MCI) 2.58E-17 5.21E-12 5.21E-12 2.74E-10 1.25E-12 6.78E-14 6.83E-16
Pu-239. (MCI) 4.17E-17 8.43E-10 8.43E-10 4.44E-08 2.03E-10 1.10E-11 1.11E-13
Pu-240, (MCI) 1.03E-15 2.09E-10 2.09E-10 1.10E-08 5.02E-11 2.72E-12 2.74E-14
Pu-241,(MCI) 3.71E-15 3.71E-15 1.95E-13 8.92E-16 4.83E-17 4.87E-19
Total TRU,(MCi) 3.04E-14 5.41E-os 5.41E-09 2.85E-07 1.30E-09 7.04E-11 7.10E-13
TotalMCI 6.07E-12 1.23E-06 1.23E-06 6.47E-05 2.96E-07 1.60E-08 1.61E-10
Total Mass Flow (MT) 1.05E-06 1.96E-01 1.96E-01 1.03E+01 4.71 E-02 2.55E-03 2.57E-05
Total Cr (MT) WAC460-160 3.89E-10 7.28E5 7.28-05 3.832-03) 1.75E-05 9.48E-07 9.55E-09
Total Na (MT) 1 1.94E-07 3.63E-02 3.63E-021 1.91E+00 8.72-03 4.73E-04 4.76E-06
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LOWLEVEL Emissions

Total Si (MT) 2.89E-07 5.41E-02 5.41E-02 2.85E+00 1.30E-02 7.04E-04 7.10E-06
Total P (MT) WAC460-160 3.65E-09 6.83E-04 6.83E-04 3.59E-02 1.64E-04 8.89E-06 8.96E-08

Total N02-, (MT) PP
Total N03-, (MT)
Ag+ WAC460-160
Ag20 WAC460-160 8.79E-13 1.78E-07 1.78E-07 9.37E-06 4.28E-08 2.32E-09 2.33E-11
A+3
A1203 5.23E-08 9.79E-03 9.79E-03 5.15E-01 2.35E-03 1.27E-04 1.28E-06
Am+3
Am203 6.89E-15 1.39E-09 1.39E-09 7.32E-08 3.34E-10 1.81E-11 1.82E-13

As+5 WAC
As205 2.95E-12 5.96E-07 5.96E-07 3.14E-05 1.43E-07 7.76E-09 7.82E-11

B+3
8203 WAC-460-160 4.17E-12 8.43E-07 8.43E-07 4.44E-05 2.03E-07 1.10E-08 1.11E-10

Ba+2 ?
BaO WAC 2.20E-12 4.46E-07 4.46E-07 2.35E-05 1.07E-07 5.81E-09 5.85E-11
Be+2 40CFR/WAC

BeO 5.67E-13 1.15E-07 1.15E-07 6.05E-06 2.76E-08 1.50E-09 1.51E-11
Bi+3
B12O3 1.88E-10 3.80E-05 3.80E-05 2.00E-03 9.13E-06 4.95E-07 4.98E-09
C 14
Ca+2
CANCRINITE
Ca WAC-460-160 1.05E-07 1.96E-02 1.96E-02 1.03E+00 4.71E-03 2.55E-04 2.57E-06

Cd+2 WAc-460-13O

CdO 5.95E-12 1.20E-06 1.20E-06 6.32E-05 2.88E-07 1.56E-08 1.57E-10
Ce+3
Ce203 6.97E-12 1.41E-06 1.41E-06 7.42E-05 3.39E-07 1.84E-08 1.85E-10
Cl-
Co3-2
Cr+3 WAC-460-160
Cr23 5.68E-10 1.06E-04 1.06E-04 5.58E-03 2.55E-05 1.38E-06 1.39E-08
Cs+
Cs20 1.71E-14 3.45E-09 3.45E-09 1.82E-07 8.29E-10 4.49E-11 4.53E-13
Cu WAC-460-160

Cu+2 WAC-460-160
CuO | ~ _ 5.53E-13 1.12E-07 1.12E-07 5.89E-06 2.69E-081 1.46E-09 1.47E-11

4/28 -PAR1.XLS 4



LOWLEVEL Emissions

CuSO4
F- WAC

Fe+3
Fe203 WAC-460-160 5.14E-11 1.04E-05 1.04E-05 5.47E-04 2.50E-06 1.35E-07 1.36E-09
Hg+2 WAC-460-160

I- WAC 7
K+
K20 6.62E-13 1.43E-07 1.43E-07 7.53E-06 3.44E-08 1.86E-09 1.88E-11
La+3
La203 6.45E-13 1.30E-07 1.30E-07 6.84E-06 3.12E-08 1.69E-09 1.71E-11
Li+
L20 3.IOE-14 6.27E-09 6.27E-09 3.30E-07 1.51E-09 8.16E-11 8.22E-13

Mg+2
MgO WAC460-160 4.OOE-12 8.08E-07 8.08E-07 4.25E-05 1.94E-07 1.05E-08 1.06E-10

MnO2 WAC-460-150 5.41E-11 1.09E-05 1.09E-05 5.74E-04 2.62E-06 1.42E-07 1.43E-09

Mo+6
Mo03 1.82E-11 3.69E-0c 3.69E-06 1.94E-04 8.87E-07 4.80E-08 4.84E-10
Na+
Na20 2.62E-07 4.90E-02 4.90E-02 2.58E+00 1.18E-02 6.38E-04 6.43E-06

Ni+3 WAC-460-160

Ni2FeCN6
Ni203 1.43E-11 2.89E-o6 2.89E-06 1.52E-04 6.95E-07 3.76E-08 3.79E-10

Nio 3.74E-14 7.57E-o9 7.57E-09 3.98E-07 1.82E-09 9.85E-11 9.93E-13
N02-
N03-
Np+4
NpO2 4.15E-14 8.38E-09 8.38E-09 4.41E-07 2.01E-09 1.09E-10 1.10E-12
OH-
P205 8.35E-09 1.56E-03 1.56E-03 8.21 E-02 3.75E-04 2.03E-05 2.05E-07
P205:24H20
Pb+4 PPMAC F

Pb02 WAC 5.65E-12 1.14E-06 1.14E-06 6.00E-05 2.74E-07 1.48E-08 1.50E-10
P04-3
Pu+4
PuO2 .815E-14 1.65E-08 1.65E-08 8.68E-07 3.97E-09 2.15E-10 2.16E-12

S
Si-+4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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LOWLEVEL Emissions

SiO2 6.18E-07 1.16E-01 1.16E-01 6.11E+00 2.79E-02 1.51E-03 1.52E-05
S04-2
Sr+2
SrO 1.00E-12 2.02E-07 2.02E-07 1.06E-05 4.85E-08 2.63E-09 2.65E-i1
Tc207 5.98E-12 1.21E-06 1.21E-06 6.37E-05 2.91E-07 1.58E-08 1.59E-10
TcO4-
TOC
U02+2 WAC-460
U03 WAC-460 2.26E-10 4.56E-05 4.56E-05 2.40E-03 1.10E-05 5.94E-07 5.98E-09
V+5
V205 WAC-460-160 2.76E-13 5.59E-08 5.59E-08 2.94E-06 1.34E-08 7.28E-10 7.33E-12
W02 7.27E-17 7.27E-17 3.83E-15 1.75E-17 9.46E-19 9.54E-21
W03 2.35E-12 4.75E-07 4.75E-07 2.50E-05 1.14E-07 6.18E-09 6.23E-11
ZN+2 WAC-460-160
ZNO WAC-460-160 1.12E-1I 2.25E-06 2.25E-06 1.18E-04 5.41E-07 2.93E-08 2.95E-10
Zr+4
ZRO2 WAc-460-160 3.25E-09 3.28E-07 3.31E-07 1.74E-05 7.96E-08 4.31E-09 4.35E-11
ZRO2:2H20 I

material balance based on TPA data package Rev B recvd 3/16/95
annual average based on 19 year operations period |
24 hour ave. based on annual ave/number of operationg days per year (365 days @60% OE=219 days)
peak hourly rate based on plant capacity of 200 mt /operating day I F f
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Table F-26. Construction Equipment Non-Radiological Emissions Estimates Tri-Party Agreement Alternative Linearly
Scaled Against No Separations Alternative Baseline (1 year).

WIU- .,W... 6MA4  Z 4~ W ~ t~~
250 LOTI I 680D cal t 10.2 664.2 0.81 52.488 0.59 33.232 1.06 68.68 - -

Do dozer 335 wheeled 4 3770 hr g/hr 816.3 3079.37 86.84 27.397 - 0 189 7122.11 29.5 111.215 15 232.75
dour D

Cat 9M6 leader 200 heeled
1/hr

i

259.6 31.1496 113.2

716. 74.13 '

13.5904

C -, K)
0 $ C~

A
-'

t .pQ

-~

~(t

'C

p

0

0

0

858.2 102.983

1889

1839

1313.59

5289.65

13543

51

29.5

2.256

505.7

77.9

1754

184

9.348

210

1432.52

0 1741 13543 65 505.7 - - 134 1431.52

1S 164 229.6 7.57 30.593 9 11.8 16.52

3i24.4 417.76 5.54 22093 . - 27. 121.04M9

17,3 34 33.9 1.112 - - 63.2 5.056

143 1093n4.4 65 417.55 - -- 151.6

-. - - -
T -

0 1204.66

10 cy dump
fruck

Cat D9 dour

Cat 637 -

Twe

roller

Cat 14C
Grader

Cit 2351
iackhoc

Cit 623P
PcvALInT &

Cat 8 35
Compxctor

MO p Al Mtn
TAnker 0 3889- 16.3 1232.39 86.84 136.339

13.9

2965.93 1 51

21.823

80.07

63.2 99.224

116 132.12

120 hr

I-I

wee
loader D

off-highway
trUck D

doer D

240 8

1767.3

C-a- --

C' 2

9

'I

p
-A
N

767.3
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Table F-26. Construction Equipment Non-Radiological Emissions Estimates Tri-Party Agreement Alternative Linearly
Scaled Against No Separations Alternative Baseline (1 year).

Mechanics Truck 250 off-bihway 1650 hr g/r 116.8 1347.74 86.84 143.286 - 0 1889 3117.11 51 84.1 - - 116 191.4
tick D

Vwubc bTnk 250 ofrthighwy I 2480 hr gihr 816.8 202S.69 86.84 213.363 - 0 1889 4685.12 5I 126.48 - 116 287.68
buck D

Total 40 No Sq~mi Enclr 33222 459.7.4S 66079 22.2255533.2

Tri-PArty Atancntu Stc 1.4 1.4 1.4 1.4 1.4 . 1.4

Emisoiona 46511 431.I 217.6 92511 2817.4 2835 7746.5

Notes:

LDG
HDG
LDD
HDD
D
G

light duty gasoline
heavy duty gasoline
light duty diesel
heavy duty diesel
diesel
gasoline

Emissions are estimated using U.S. Environmental Protection Agency NAP-42" emission factdrs. The equipment list and usage estimates
were obtained from Bob Campbell, Fluor Daniel Inc.

*SOx emissions are estimated using a fuel specific emission factor of 3.23 grums(SOx)/gallon of diesel burned (0.00712 lbs(SOx)Igal).
This factor is based upon "Clean Air Act" maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage for
this equipment is estimated to be 626,911 gallons.

Prepared by: Andy Kimbrough, Fluor Daniel Inc.
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Table P-27. Years 2-4 of Construction. Construction Equipment Non-Radiological Emissions Estimates Tri-Party
Agreement Alternative Linearly Scaled Against No Separations Alternative Baseline.

D8dour 335 wheted 1 "0 hr zt 16.8 7~-465 -64 79.892- 0 189 113803 29.5 2-.14 75 69
dozer D

I 92*5 D9664FE r0 wheeld 4 I160 hr g/hr 259.6 211A 132 92A67 0 - 5. 7028 - 9. 15310 - 77. 635.6

loader loader D

I0eydn 250 off-hihw. 10 12730 Ir g - 816.8 10398 86.84 1105 -7 - 0 18 9 24049 51 649.23 - 116 146.7
truck y lUek D

Cat 6232 330 .opcr D 4 610 br thr 561.2 346.596 128.2 78.1715 - 0 1741 1061.85 65 39.65 - - 184 112.24
sc-Per

Cat 140 200 muoto 1 150 hr gik' 68.46 10.269 18.0 2.7105 - 0 324.4 49.6645 5.54 0.831 - . 27.7 4.155
notor trader trader D

K tot pickp 250 LDGTI I 3 M ; t/oi 10.25 30.75 0.81 2A3 0.59 1.77 I.0 3.18 -

Cat D6 do-r 16S wheee 1 1810 h- glut 816.8 1478.43 26.-4 157.1 - 0 1889 3419.38 29.5 53.395 --75 135.
doer D

I Cy cqlcn 2S0 off-hithwa 4 1680hr zlkr 886.8 13722.4 86.84 158.91 0 1889 38137.9 51 856.8 116 1948.9.
mixer trucks y iuck D

To1l 26 No Sopuratico. heln U856.1 3808.24 1.77 69060.1 1780.5 1252 2.3

Tri.-Prty Atrecn~tScale Fctor IA 1.4 IA 1.4 1.4 1.4 I

Emisslotu 40392.5 5331.53 2A78 96685.2 2492.6 1753 6135.2

a



Table F-27. Years 2-4 of Construction. Construction Equipment Non-Radiological Emissions Estimates Tri-Party
Agreement Alternative Linearly Scaled Against No Separations Alternative Baseline.

Notes:

LDG = light duty gasoline
HDG = heavy duty gasoline
LDD - light duty diesel
HDD - heavy duty diesel
D - diesel
G gasoline

n
Emissions are estimated using U.S. Environmental Protection Agency "AP-42" emission factors. The equipment list and usage estimates
were obtained from Bob Campbell, Fluor Daniel Inc.

+SOx emissions are estimated using a fuel specific emission factor of 3.23 grams(SOx)/gallon of diesel burned (0.00712 lbs(SOx)/gal).
This factor is based upon "Clean Air Act" maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage for til
this equipment is estimated to be 626,911 gallons.

Prepared by: Andy Kimbrough, Fluor Daniel Inc.
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Table F-28. 5-Year Duration of Construction. Equipment Nonradiological Emissions Estimates Tri-Party Agreement
Alternative Linearly Scaled Against No Separations Alternative Baseline.

-nminioc Ehaust Fugitive Nitrogen Oxides Aldchydes a Sulfur Oxides
PAted fitor Cubo Monoxide Hydrocaboos Hydrorbons at NO, HCH1O a SOst PAriculta Mater

Equipmet Power AP42 Numier To its Tfct eiss fA - fiet ends, 7Fct =62W foct e s lt sls, rut lsNsojip~ic (tp) Catory of Units tg - () ftc) 0:0) Ott) (kt) (leg 0)

Utility doer 65 wheeled 5 16000 hr S~r 816.8 13069 8.84 1389.44 - 0 1889 30226.6 29.5 472 - - 75 1200
dame D

Utility loaderl 65 wheeled 6 19000 h: t/hr 259.6 4932.02 113.2 2150.23 - 0 858.2 16305.6 18.1 357.2 - - 77.9 1410.1
backhmo loader D

Rtckhoe-l cy 65 wheeled 4 10000hr thr 259.6 2595.8 113.2 1131.7 - 0 858.2 8581.9 18.1 139 - - 77.9 779
loader D

lakho-2 cy 120 wheeled 2 30D0hr t/lr 259.6 778.74 113.2 339.51 - 0 858.2 2374.57 18.8 56.4 - - 77.9 233.7
loader DI

L..der-2 y 120 wheeled 4 IDOO hr t/hr 259.6 2595.8 113.2 1131.7 - 0 158.2 8581.9 18.1 188 - - 7.9 79
loader D

Iadcr4 cy 200 wheeled 2 3000 r gthr 259.6 778.74 113.2 339.31 - 0 858.2 2574.51 18.8 56.4 - - 77.9 233.7
loader )

CrwAe-15 tan 150 mise. D 10 6400 hr t/ir 306.4 19607.7 69.35 4438.4 - 0 767.3 49107.2 13.9 889.6 - - . 44.8

Crtne-25ton 185 mis.D 10 48000 hr g/hr 306.4 14703.8 69.35 3328.8 - 0 761.3 36830.4 13.9 667.2 - - 63.2 3033.6

Cre-S5 ton 200 misx. ) 5 16000hr t/hr 306.4 4901.92 69.35 1109.6 - 0 767.3 12276.8 13.9 222A - - 3 1011.2

Crsne.100 ton 300 misx. D 2 6000 t/h gflr 306.4 1838.22 69.35 416.1 - 0 767.3 4603.8 13.9 83.4 - - 63.2 379.2

Forklifl-2 Ion 60 wheeled 10 56000 hr t/hr 259.6 14536.5 113.2 6337.52 - 0 858.2 48058.6 18.8 1052.8 - - 77.9 4362.4
loader D

FIotifl-4 ton 70 wheeled 6 290 hr t/hr 259.6 7527.82 113.2 3281.93 - 0 858.2 24887.5 18.8 545.2 - - 77.9 2259.1
loader D

Forkiift.6 ton 10 wheeled 4 16000hr Thr 259.6 4153.28 113.2 1810.72 - 0 858.2 13731 18.8 300.8 - - 77.9 1246.4
loader 0

Forklift-10 ten 130 wheeled 4 130DO hr t/hr 259.6 3374.54 113.2 1471.21 - 0 858.2 11156.5 18.8 244.4 - 77.9 1012.7
loader D

Forklift-1 to 150 wheeled 4 000K hr t/hr 259.6 2595.2 113.2 1131.1 - 0 858.2 8581.9 18.8 188 - - 71.9 719
loader D

Motortrader 125 motor 4 22000hr t/hr 6S.46 150.12 18.07 397.54 - 0 324.4 7137.46 5.54 121.88 - - 27.7 609.4
grader!D

PUmPs.-in. 2 IC 40 128000 hr g/hp *-hr 199 50944 6.68 1710.0 2.99 165.44 5.16 1320.96 0.22 56.32 - - 0.327 83.712
tasol Ie

Punps-2 in. S Ic 20 6400hr 'lw h 199 63680 6.68 2137.6 2.99 956.8 5.16 1651.2 0.22 70.4 - 0.32V 10..64
tASOlIeI

'11
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Table F-28. 5-Year Duration of Construction. Equipment Nonradiological Emissions Estimates Tri-Party Agreement
Alternative Linearly Scaled Against No Separations Alternative Baseline.

Ilmi,,icc Exhtust Fugitve Nirtroe Oxides Aldchydes as Sulfur Oxides
Rated factor Cauto Mccoxlde Hydroenboos Itydroarbecs ** NOs HCHO SO,t Particulale MAUer

Equipmnt Por , AI'-42 Nber Thal units fact enas, fad emis, fact .iss fact enits fad Cmin fact eis fact emit
Derpto (p) C(i)y offUt Us) ) f) (it) ft)

Nzwi.s-6 in. 10 IC 0 16000 hr t/hp * hr 199 31940 6.68 1068.8 2,99 478A 5.16 825.6 0.22 35.2 - 0.327 .52.32
tasoline

Totals 152 No separaciss sselinne 245962 35122.1 220D.64 219014 5795.6 3379.0 23684

Ti-PAty Agrcement Scale Factor I. 1.4 1.4 .4 1.4 1A 1.4

Emissioas 344346 49170.9 3080.9 404620 8113.84 4730.6 33158

Notes:

light duly gasoline
heavy duty gasoline
light duty diesel
heavy duty diesel
diesel
gasoline

Emissions are estimated using U.S. Environmental Protection Agency "AP42' emission factors. The equipment list and usage
estimates were obtained from Bob Campbell, Fluor Daniel Inc.

*SOx emissions are estimated using a fuel specific emission factor of 3.23 grams(SOx)/gallon of diesel burned (0.00712 lbs(SOx)/gal).
This factor is based upon "Clean Air Act" maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage for
this equipment is estimated to be 626,911 gallons.

Prepared by: Andy Kimbrough, Fluor Daniel Inc.
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Table F-29. 5-Year Duration of Construction. Construction Equipment Non-Radiological Emissions Estimates
Tri-Party Agreement Alternative linearly scaled against No Separations Alternative Baseline.

Im I p -" 406 i7fm th
1iiwdWM

ax Ir WNox 1 W$A. 1, III -

AirComp. 100dfm 50 c Cgasolin 20 112000 thphr 199 1114400 6.6 37408 2.99 16744 5.16 25896 0.22 1232 - - 0.327 1831.2
AirCoip-250cm 90 ICdiesd 20 SOO3O gTh 1Pr 3.03 21816 1.12 8064 0.02 144 14 100800 0.21 1512 - - 1 7200
Air Ceap -600 efti 180 IC diesel 10 24000 tlbphr 3.03 13089.6 1.12 4538.4 0.02 16.4 14 60480 0.21 907.2 - - 1 4320
Weldcrs -200 np 100 IC gawoine 60 33MW gThpAr 199 6686400 6.68 224448 2.9 100464 5.16 173376 0.22 1392 - - 0.327 10987.2
Welders-400 mp 200 lCgasolnbe to 320000 ta/phr 199 12736000 6.69 427520 2.99 191360 5.16 330240 0.22 14080 - - 0.327 20928
Ocatrato - 0.5 kW 5 ICgaolie 20 96000 thpmr 199 95520 6.68 3206.4 2.99 1435.2 5.16 2416.8 0.22 105.6 - - 0.327 156.96
Gneraton -SkW 10 ICg uoll 20 64WO thpmr 199 127360 6.68 4275.2 2.99 1913.6 5.16 3302.4 0.22 140.8 - - 0.327 209.28

cenaton - 10kw 20 ICtasoino 15 36000 tlhp/r 199 143280 6.68 4509.6 2.99 2152.A 5.16 3715.2 0.22 158.4 - - 0.327 235.44
G&entor - 100 kW 75 IC diesel 10 16030 tiphr 3.03 3636 1.12 1344 0.02 24 14 16500 0.21 252 - - 1 2200
Cknerators - 230 LW 150 IC diesel 20 160DO tbplhr 3.03 7272 1.12 2688 0.02 48 14 33600 0.21 504 - - 1 2400
LithtPltes- 10kW 20 ICgtnoln. 50 280000 gA/pilr 199 1114400 .6.68 37408 2.99 16744 5.16 28896 0.22 1232 - - 0.327 1831.2
CoMIpaclors- Wa 5 ICtasoline 60 192POO thp/r 199 191040 6.68 6412.8 2.99 2870.4 5.16 4953.6 0.22 211.2 - 0.327 313.92
Compaecrs- RiM 40 lCgasoline 20 64000 tlp/hr 199 509440 6.68 17100.8 2.99 7654.4 5.16 13209.6 0.22 563.2 - - 0.327 837.12

TOt 395 No Separdons Bscline 22763654 779523 341641 809746 28290.4 1220.9 52450.3

Tri-Party Attcment Sle Fctor 1.4 1.4 1.4 1.4 1 .4 A.4 1.4

12m1si 31869115 1091332 478297 1121044 39606.6 1709.3 73430.4

'-11
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Table F-29. 5-Year Duration of Construction. Construction Equipment Non-Radiological Emissions Estimates
Tri-Party Agreement Alternative linearly scaled against No Separations Alternative Baseline.

Notes:

LDOG = light duty gasoline
HDG = heavy duty gasoline
LDD l tight duty diesel
HOD = heavy duty diesel
D diesel
o = gasoline

Emissions are estimated using U.S. Environmental Protection Agency "AP242 emission factors. The equipment list and usage
estimates were obtained from Bob Campbell, Fluor Daniel Inc.

*SOx emissions are estimated using a fuel specific emission factor of 3.23 grams(SOx)/gallon of diesel burned (0.00712 lbs(SOx)/gal).
0% This factor is based upon *Clean Air Act" maximum permissible diesel fuel sulfur content of 0.05% (by weight). Diesel fuel usage for t

this equipment is estimated to be 626,911 gallons.

Prepared by: Andy Kimbrough, Fluor Daniel Inc.
Id
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Table F-30. 5-Year Duration of Construction. Construction Equipment Non-Radiological Emissions Estimates Tri-Party
Agreement alternative linearly scaled against No Separations Alternative Baseline.

g IMMIWW I WO Aii t* bt,

' too Pikup 200 LDGTM 50 1600000 t/mi 10.25 16400 0.81 1296 0.59 944 1.06 1696 - - -

K ton Pkkup 250 LD lT 25 800000 t/mi 10.25 820 0.81 648 0.59 472 1.06 848 - - -

3 ton Fht bed 300 HDWV 20 800DO t/mi 16.16 12928 1.42 1136 1.59 1272 5.1 4080 - -

5 ton Flat bed 350 HDOV o 320000 ta/mI 16.16 5171.2 1.42 454,4 1.59 508.8 5.1 1632 - - - -

40' Float aM 350 HDDV 10 320000 t/w 8.67 2774.4 2.53 809.6 - 0 11.44 3660.8 - - - - - -

Tractor

La. Boy with 400 HDDV 2 150DO t/ml 8.67 130.0$ 2.53 37.95 - 0 11.44 171.6 - - - - - -

Tractor

Shuttl lus 250 LDOTI 10 480000 t/Mi 10.25 4920 0.81 388.8 0.59 283.2 1.06 508. - -

Vao 200 LOGT! 10 72DOO t0/mi 10.25 7380 0.81 583.2 0.59 424.8 1.06 763.2 - - . -

FuliScrvico 250 LDDT 5 40DDO tni 1.53 612 0.63 252 - 0 1.09 436 - - - -

Truk

Mcchanc's 250 LDDT 5 4DDOO tmi 1.53 612 0.63 252 - 0 1.09 436 - - - - -

Thick

Waler Trucks 300 HDDV 2 SODOO t/Mi 8.67 693.6 2.53 202.4 - 0 11.44 915.2 - - - - - -

Total 149 No S&pdations Baseline 59821.3 6060.35 3904.8 15147.6 0 021.4 -

Td-Pty Atreement Scale Factor 1.4 1.4 A 1.4 1.4

flmlsiona 83749.8 844.49 5466.7 21206.6 0 3075.0 0

'7'



d[5] From: Cari M McConville at -KEHS 4/20/95 12:42PM (987 bytes: I In)
To: ^Jacobs Engineering Group at -DOEHANFORDI
Subject: ATTN Colin Henderson - ISV Data
-------- ------- Message Contents ---------------

Text item 1: TextI

I have received the FAX you sent this morning. The exit velocity,
exit temperature, and volumetric flow rate estimates look fine.
However, I have the following comments:

1. It is assumed that all organics are destroyed during ISV, (as you
noted from page 4-17) so there are no emissions of hazardous organics
during the ISV process.

2. In estimating the stack height, the building height should be 40
feet, which is the actual roof height. Everything above the 40 foot
roof height is just structural support. The stack height would
therefore be 1.8 * 40ft = 72 feet.



The following are specific data requests for the Tanks - Minimal Retrieval TWRS alternative.

1. A description of the processes involved in the Minimal Retrieval alternative (including
construction activities), indicating their nature and location. We feel that it would be useful
to include applicable descriptive text and figures from the Engineering Data Package for
this alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item 1. Peak
hourly and average annual emissions are required. These emissions should be assigned, if

possible, to one of the 27 sources identified in the attached sheet and description. If a
process occurs at a location other than the 27 identified source locations, please indicate the

location of these sources. The preferred format for source locations is the coordinate grid
system used by ASI (Washington State Coordinates).

3. A chronological description of the processes and emissions listed in items 1 and 2. For
example, at how many tank farm locations will processes occur at one time? Will the
duration of the project involve phases in which distinctly different emissions sources will be

involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION* ELEVATION OF SOURCE
NAME ** CENTER (m) TYPE

x coord. y coord.

TF1E 573556 137442 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TF5E 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
TF8E 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TF1OE 575304 135806 210 AREA
TF1E 575481 135747 210 AREA
TF1W 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAiW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAIE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: * Location of area sources represents southwest corner of area (coordinates in meters)
** Tank farm sources have the prefix "T", transfer annex areas have the
prefix "TA'; source IDs ending in "E" are located in the 200 East area,
while those ending in "W" are located in the 200 West area. Other sources
are defined as follows:

PROC = Vitrification process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



Request Number 57

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn (ESE)

Phone Number: (904) 332-3318

Date: March 20, 1995

Fax Number: (904) 333-6631

Request Information: Process information and emission rates for the Tanks - No Action

TW'PRw nlternative Please refer' to attached sheet oradditional information.

Priority A

Need Date: April 7, 1995

Response:

Data Source/Accuracy:

Prepared By:. Colin Henderson 0-51 Date Sent/Faxed:.

Concurrence: t4W i/ f44Az/
&arc Nelson - Deputy Project Manager

formsiengbttengreq.057



DATA REQUEST 57

No Action Alternative - Tanks

For No Action the following activities will take place:
SST wastes will be left in place following the completion of salt well pumping.

DST wastes will be retrieved and transferred into new DSTs twice during the 100 year
period where institutional control will be maintained.

The following activities will be completed for DST wastes:

Construction

Note: The following will be constructed for each retrieval campaign. (Each construction
activity will take place twice)

Build DST transfer piping
- connect existing DST facilities to new tank farms and new evaporator
- Build replacement evaporator
- Build tank retrieval systems
- Build new tanks

- 26 new DSTs will replace existing 28 DSTs
- Diesel generator building
- Gas sampling and stack monitoring facilities
- Administration building
- Possible weather enclosure over tank farm
- Tank ventilation systems

Operation

Retrieve DST wastes
- Direct transfer supernate to new DSTs
- Add dilution liquids to remaining wastes, run mixer pumps and slurry pump to
evaporator
- Process slurry through evaporator
- Retrieve 99% of DST waste

Monitor SSTs

Operate Evaporator
- Evaporate all slurry transfer to maintain waste volume
- Treat condensate of liquid effluent treatment facility

for=slenginlengreq.057 1



From the No Action Data Package the following emissions estimated are made:

Non Radiological Operating Emissions: (For additional tank emission data see Request No.
55)

- Table 5-5 attached
- These emissions were taken from the HDW EIS and represent an estimate for
emissions associated with tank farm surveillance during the 100 year institutional
control period
- These emissions appear to be vehicle emissions
- If these are to be modeled, they can be divided by 100 to get an average annual
emission. A peak emission could be estimated using the following factor:

Non Rad Operating Emission X L X 1 vr X 2 (peak factor)
18 (tank farms) 100 yrs 2,000 hrs

Emission quantity X 5.6 X 10' (peak hourly emission) kg/hr - tank farm

Thus the peak hourly emission for any of the pollutants in table 5-5 can be calculated

using the above factor.

Emissions will be very small. For example: The CO estimate is for 710 kg.

The CO peak hourly emission rate per tank farm is:

710 kg X 5.6 X 10- = 4 X 101 kg/hr

Radiological Operating Emissions:
- Table 5-6 attached
- Memo and attached hand calculation from Chris Memg (WHC) to Dave Murray

(attached)
- Engineering data package Appendix B (attached)

The following points should be made for the radiological operating emissions:
- The radiological emissions are estimated using measured emission data for the tank

farms in 1993. Emission data was obtained only for areas 3EDS and 5EDS (3DS =

tank farms AN, AY, AZ, sources TF5E, TF6E, TF7E), (5EDS = tank farms AP,
AW, sources TF10E, TF11E)

The memo noted above states that the emissions from other tank farms were either below

detection or below reportable amounts.

- The quantities reported in table 5-6 are for the 100 year institutional control period

- Appendix B summarizes the calculations for determining the emissions based on the

measured 1993 data

formslenginlengreq.057 2



- Annual emissions can be calculated for any year using the following expression:

N = Noe-I'; = in
tl1l

For Cs, N = 5.3 X 10- Ci X C-" (t in years from 1995)

Sr, N = 8.4 X 10' Ci X C--"(t in years from 1995)

I, N = 4.6 X 10-5 X e410' x 0 (t in years from 1995)

The air emission from tank farms are not a result of any processing activities and
should remain constant throughout the 100 year period without any peaks.

The radiological air emissions from tank farms can be identified as follows:

Annual
Average
(Ci)

I.M6X lot~eltt
1.06 X 1ose-"

1.06 X 10 4 e-i"t
1.06 X te-"" ,'
1.06 X IO4te-"

1.68 X 10t47"

1.68 X io-e"--
1.68 X 104e7""

1.68 X 104e**o

9.2 X 10-e"'"4

9.2 xa-e"
9.2 X 1tM4
9.2 X 10e""4

9.2 X 104e""

Phase

Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042
Yrs 1995-2042

After the year 2042 all DST wastes will have been retanked into new DSTs located in the same
area as the TPA vitrification facilities.

Making the assumption that all releases from the new DST tank farms will occur from the
TPA HLW vitrification stack source location the following table is developed.

formslenginlengreq.057

Source ID Peak
Hourly

Pollutant

Cs 137
Cs 137
Cs 137
Cs 137
Cs 137
Sr 90
Sr 90
Sr 90
Sr 90
Sr 90
I 129
I 129
I 129

TF5E
TF6E
TF7E
TF10E
TF11E
TF5E
TF6E
TF7E
TF1OE
TF11E
TF5E
TF6E
TF7E
TF1QE
TF11E

I
I

129
129

3 ,



Annual
Average
(Ci)
5.3 X o'e-""
8.4 X ie-""
4.6 X we"0"-"

Phase

Yrs 2042-2095
Yrs 2042-2095
Yrs 2042-2095

Note the emissions for any given year falling in the phase noted can be calculated by
subtracting the year from 1995 and using the result-as to evaluate the expression in the annual

average column for the pollutant of interest. This was done because of the continuously
changing emissions resulting from the short half life of Cs & Sr.

For evaporator emissions the following breakdown applies:

Pollutant

Cs 137
H 3
Sr 90
I 129
Total Beta

Lxst\LTotal Alpha

Cs 137

H 3

Sr 
90
129

Total Beta
Total Alpha

Source

ST-H
ST-H
ST-H
ST-H
ST-H
ST-H

ST-H
ST-H

Peak Hourly*
Ci/Hr

6.3 X 10-7
9 X 10-
7 X 10-
6 X 10-7
4 X 100
4.6 X 1010

2 X 10-7
5.3 X 10-4
2 X 10-7
6.2 X 10-7
1.2 X 1010
4.7 X 10 0

Annual
Average**
Ci/Yr
2.76 X 10-3
39
3.1 X 10-3
2.72 X 10-3
1.9 X 106
2 X 10.6

8.7 X 10-4
2.3
9 X 10-4
2.7 X 10-3
5.4 X 10-7
2.08 X 10-6

*Peak Hourly: Annual Average X 1 yr/365 days X 1 day/24 hrs X 2 (peak factor).
** Annual Average: Evaporator estimate (10 yr)/5 yrs operation period. These evaporator
emissions were annualized without using the decay equations.

For Construction Emissions:

The new tanks will be located in the same area as the TPA facilities so the source for No

Action should correspond to PROC (ESE source area for TPA construction emissions).

The construction duration is 6/2033 - 6/2037 and 6/2083 - 6/2087.

formsenginIengrq.057

SourcePollutant

Cs 137
Sr 90
I 129

Peak
Hourly

ST-H
ST-H
ST-H

Phase

Yrs
Yrs
Yrs
Yrs
Yrs
Yrs

Yrs
Yrs
Yrs
Yrs
Yrs
Yrs

2037-2042
2037-2042
2037-2042
2037-2042
2037-2042
2037-2042

2087-2092
2087-2092
2087-2092
2087-2092
2087-2092
2087-2092

4



Pollutant

Particulate
SO'
CO
Hydrocarbons
NO,
Aldehydes-
(HCHO)
Organic Acids
Thermal (J)
Fugitive dust

Source

PROC
PROC
PROC
PROC
PROC
PROC

PROC
PROC
PROC

Peak Hourly

16.25
2
4,500
225
237
7.4

kg/hr
kg/hr
kg/hr
kg/hr
kg/hr
kg/hr

0
9.5 X 1010 J/hr
.07 mt/hr

Annual
Average
16,250 kg
2,000 kg
4,500,000kg
225,000 kg
237,500 kg
7,375 kg

0
9.5 X 10" (J)
68.75 metric

ton

Phase

Construction
Construction
Construction
Construction
Construction
Construction

Construction
Construction
Construction

Peak Hourly: Annual Average X 1/365
Peak Hourly: Annual Average X .001.
Annual Average: Total estimate/8 years

days X 1 day/8 hrs X 3 peak factor.

W rS: Tee ThBLE 1-I ) ATrT*J.

formslenginlengreq.057 5



lStabilize and Isolate stnglk-shsll tanks

Single shelf tanks
* S udge
- Saltcake

Condensate to retrieval
or to liquid offuent
treatment facility

EvaporaWorRetrieve

Double shelf tanks -Retrieved slurry'
SSupornate
eRetrieved slurry Now DSTs

Pump

* Retrieved supernate

Provide replacement tanks every 50
years for 100 years

Provide surveillance
and active site control
for 100 years

-i

2950 1033.

\0

z
0

0

c-b

0I
to

I



WHC-SD-WM-EV-099 Rev. B

Table 5-5. Nonradiological Operating Emissions
(Units as Indicated).

.............................

Thermal releases 1.1 x loll J

Particulate 20 kg

Volatile organic compounds 68 kg

Fugitive dust n/a

Toxic Air Pollutants(7 . not available

NOx (as nitrogen dioxide) .77 kg

SOx (as sulfur dioxide) 12 kg

Carbon Monoxide 710 kg

Notes:

J = joule
kL = kilogram

'The values for these emissions (over the 100-year period) were taken from RHO-RE-ST-3O P, Table

4-17, pages 4-24 and 4-25 (Hanford Defense Waste Disposal Alternatives: Engineering Support Data
for the HDW-EIS.

Te list of Toxic Air Pollutants present in the tank farms has not been completed yet. The final list

will include only those species that are present in sufficient quantities to be regulated. Vapor

characterization of Tank 241-C-103 head space is being used as a worst case to estimate the amount of

Toxic Air Pollutants given off by the tank farms. The data for the Toxic Air Pollutants will be in the

soon to be released Draft Tank Farms Air Operating Permit.

RHO, 1985, Hanford Defense Waste Disposal Alternatives: Engineering Support Data for the HDW-

EIS, RHO-RE-ST-30 P, Rockwell Hanford Operations, Richland, Washington.
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Table 5-10. Nonradiological Construction Emissions (units as indicated).

<,&.vc.4CcnszrucdtioEssrnn .Piluanb NoDipoa Ati

Particulate (kg) 130,000

SO, as sulfur dioxide (SO) (kg) 16,000

Carbon monoxide (kg) 36,000,000

Hydrocarbons (kg) 1,800,000
(exhaust and fugitive)

NO, as nitrogen dioxide (NO2) (kg) 1,900,000

Aldehydes (kg) 59,000
(as HCHO)

Organic acids (kg) 0

Thermal releases (J) 7.60 x 10"

Fugitive dust (t) 550

Notes:

J = joule
kg = kilogram
NO = Nitrous oxides
SO1  = Sulfurous oxides
t - metric ton

'The values in this table were factored from the No Separations alternative by using a ratio of the
construction costs.

5-16
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Table 5-11. Transportation of Earthen Borrow Construction Material (Units as Indicated).

Istqs

Borrow source location (state) 3 km NW of site

Route location Route 3 to Route 4

(state mileage) (5 Km)

Road type (gravel or asphalt) Gravel, level

Total number of trips
Truck(') 31,000
Train 0
Barge 0

New road construction (miles) 0

Load volumes (M3 ) 6.1

Notes:

km = kilometer
M 3 = cubic meter
NW = northwest

'The values in this table were factored from the No Separations alternative by using a ratio of the

construction costs.
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Table 5-2 1. Overall Schedule (Calendar Year Start/Completion Date).

Notes:

'Figure 2-2 is a representation of the above schedule.

5-29

*t~t-s:~~ ' ~2~4~< &j4.~&o ispoil Axon
WX ,, .~ Sal

Construction 06/2033 - 06/2037 06/2083 - 06/2087

Tank retrieval and re-evaporation 06/2037 - 06/2042 06/2087 - 06/2092

Decontamination and decommissioning 06/2042 - 06/2047 06/2092 - 06/2097

Monitoring and maintenance 01/1995 - 01/2095

Research and development n/a

Rev. B
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Table 5-6. Radiological Operating Emissions (Ci).

Q?§~......... .

AMr E3siN rr irEisosfo atepqEminsfoRadtonuc tTantk Fau va4fliratrvprt

24A f 0 n/a 0
0 n/a0

CS 2.1E-03 n/a 1.8E-02
3 fH Below Detectionoj) n/a(6 ) 2.1E02
3291 4.6E-03 n/a 2.7E-02

29Pu, 240Pu 0 n/a 0

Ru 0 n/a 0

Sm 0 n/a 0

*Sr 3.1E-04 n/a 2.0E-02

"Tc 0 n/a 0

"Zr 0 n/a 0

Total Alpha n/a 2.1E-05 n/a

Total Beta n/a 1.2E-05 n/a

Percent PM-100 100 n/a n/a

Notes:

'All values in Ci except for percent PM-10.

2Starting air releases for tank farms were taken from WHC-EP-0527-3. Enrironmental Releasesfor
Calendar Year 1993 (Thomas and Cum 1994). The release values were then decayed and summed

* over the 100-year period (see Appendix B).

'These releases were below the trip point for reporting individual radionuclides so total alpha and beta
were reported in the Westinghouse Hanford Company Effluent Releases and Solid Waste Management
Report for 1987: 200/600/1100 Areas (Coony et al.).

'These releases were based on the yearly releases of the evaporator while processing approximately
41.600 m' (11 million gal) of waste in a year as reported in the Westinghouse Hanford Company
Effluent Releases and Solid Waste Management Report for 1987: 2001600/1100 Areas (Coony et al.).
To evaporate 416;000 m3 (110 million gal) of waste (at a 3-to-I dilution) at 41,600 m (1 million gal)

*2 year, requires the equivalent of 10 years of operation for each retanking or 20 years of emissions at
this level. The releases were calculated by decaying the 1987 releases to the point of evaporation and
summing the releases over the evaporator operation while decaying the radionuclide during the
evaporation (see Appendix B). The actual evaporation for retanking is scheduled for 5 years each time
so the emissions may be more concentrated while remaining within release limits.
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Table 5-6. Radiological Oqerating Emissions (Ci).

Notes: (Continued)

'Table 2-1 of the Environment Releasesfor Calendar Year 1993 (Thomas and Curn 1994) indicates chat
air sampling was not done for tritium in the 200 Areas based on its known absence or extremely low
concentrations and dose impact.

'No separate air emissions were compiled for different radionuclides in the Westinghouse Hanford
Company Effluent Releases and Solid Waste Management report for 1987: 200/600/1100 Areas (Coony
et al.); therefore, the tritium releases are contained in the total Beta entry in this column.

'Percent PM-10 is 100 percent as all released particulates are less than 10 microns.

Coony, F. M., D. B. Howe, and L. J. Voigt, 1988, Westinghouse Hanford Company Effluent Releases
and Solid Waste Management Report for 1987: 200/600/1100 Areas, WHC-EP-0141, Westinghouse
Hanford Compant, Richland, Washington.

Thomas S. J. and B. L. Curn, 1994, Environmental Releasesfor Calendar Year 1993,
WHC-EP-0527-3, Westinghouse Hanford Company, Richland, Washington.
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APPENTIX B

CALCULATION OF RADIOLOGICAL RELEASES TO AIR AND
WATER FROM THE TANK FARMS AND EVAPORATOR

OVER THE FIRST 100 YEARS

The amount of a radionuclide at a given time in its decay life is represented by:

N = N' e '

where:

N = the amount of the radionuclide at time t
No = the amount of the radionuclide at time zero
X = the decay constant

tIn2

t1/ = the half life or the amount of time before half the original
amount of radionuclides decay

To find the amount of environmental releases over a 100-year period the decay equation is
integrated over 100 years.

fooNe~r dt = Nofa e~ dt =

[100

N -1100

= A

B-3
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-e100
-" e

for C37Cs t1,, = 30 years

for ISr tip = 28.1 years

for 191 I = 1.7X10 7 years so

so = 2 = 0.0231 y~'

So X = =n 0.024? y~I
2 8. 1 y

A I= 2X y = 4.08X10~ y -
1.7X107 y

Current yearly tank farm air releases are:

1"Cs = 5.3 X 10'5 Ci

"Sr = 8.4 X 10- Ci

1I = 4.6 X 10- Ci

Tank Farm releases for 100 years for each of these radionuclides are:

for 137Cs

5.3X10~' Ci[ I -
0.0231

-0.0231(100)
E0 ] = 2.1X1 3 Ci
0.0231

for *Sr

8.4X10' Cif I ] = 3.1-(04 Ci
0.0247 0.0247

B-4
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for 12"1

4.6X10-5 Ci[ 1
4.IX10-8

e -4.11O-'(100)
-] = 4.6X10' Ci

4.1X10~f

Yearly evaporator liquid releases for 1987 are:

'H = 4.30 X 102 Ci

CS = <4.91 X 101 Ci

"Sr = <6.07 X 10" Ci

121 = <1.36 X 10 Ci

Yearly evaporator air releases for 1987 are:

Total Alpha = 1.04 X 10" Ci

Total Beta = 3.63 X 10' Ci

The first evaporation connected to retanking occurs in 2037. The releases above will be
decayed to that time (50 years). The decayed releases then will be summed and decayed
over the first ten year operation of the evaporator. The releases then will be decayed to the

beginning of the second evaporation which starts in 2087 (another 50 years). The decayed
releases then will be summed and decayed over the second ten year operation of the
evaporator.

N = N e '

where:

= the amount of the radionuclide
= the amount of the radionuclide
= the decay constant

at time t
at time zero

In 2
t1)

to = the half life or the amount of time before half the original
amount of radionuclides decay

B-5

N
No
x
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for "7Cs t = 30 yeas so

for 9 sr t = 28.1 years so

for 2 9I ty = 1.7X101 yeas so A

for 3H t = 12.3 years so X

S- In - 0.0231 y-'
30 y

= n.2 y 0.0247 y
28. 1 y

In 2 = 4.08X10-' y-I

1.7X10 7 y

= In 2 =0.0564
12.3 y

y -I

Therefore, the amount of the radionuclides after 50 years is:

for IH

N = 4.3X10 2 Ci e- 056 450 = 25.7 Ci

for 137Cs

N=4.91X10-3 Ci e-0021(50) = 1.55X10- 3 Ci

for "Sr

N = 6.07X10- 3 Ci e -0-247(o) = 1.77X10- 3 Ci

for 1211

N = 1.36X1L~ 3 Ci e-.I sO'() = 1.36X10-3 Ci

for Total Beta (decay the same as "Sr)

N = 3.63X10-6 Ci e-0047() = 1.06X10' 6 Ci

B-6
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for Total Alpha (decay the same as Pu t, = 24,400 y X = 2.84 X 10's)

N = 1.04X10-1 Ci -2-S4XIO~9 5 0) = 1.04X1O- 6 Ci

First evaporator releases over a 10 year period are calculated below:

0 -J.10

Evaporator releases for 10 years for each of these radionuclides are:

for '3 Cs

Total =1.55X10-3 Ci1[
0.023

25.7 Ci 1
0.0564

e -0.0231(10)

0.0231 = 1.38X10
2 Ci

I = 196.4 Ci
0.0564

for 9*Sr

1.7X10 C[____ -0.0247(10)
1.77X101 Ci[ I = 1.56X10-2 Ci

0.0247 0.0247

for "'I

1.36X10- 3 Ci[ 1 = 1.36X10 2 Ci
4.1X10- 4.1X1-'

for Total Beta

1.06X10~' Cit 1
0.0247

e -0.0247(10)
I = 9.36X10- Ci

0.0247

B-7
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for Total Alpha

1.04X1-6 Cq-2.94XIO-'(10) 1.24X1S-* C = 1.04X10- Ci
2.84 X 10-5  2.84X10-5

The second evaporation will occur after another 50 years of decay. Release concentrations
after the second 50 years are:

N = N0 e~

for 1"Cs

N=1.55X 10 3 Ci e--001(50) = 4.87X 10-4 Ci

for 'H

N = 25.7 e-'-05"(50) = 1.53 Ci

for 1*Sr

N = 1.77X10-3 Ci e-0-0 47 (50) = 5.14X10~4 Ci

for '29I

N = 1.36X10~3 Ci e-4-1XI-'(50) = 1.36X10-3 Ci

for Total Beta (decay the same as 90Sr)

N = 1.06X106 Ci e- 0 -04 7(so) = 3.08X10- 7 Ci

for Total Alpha (decay the same as Pu t" = 24,400 y X = 2.84 X 10-')

N = 1.04X10' Ci --2.8x1-sto) ='1.04X10- Ci

B-8
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Second evaporator releases over a 10 year period are calculated below:

C -110

Evaporator releases for 10 years for each of these radionuclides are:

for '"Cs

4.87X10- 4 Ci 1
0.0231

for 'H

1.53 Ci [
0.0564

- -0.0231(10) ] = 4.35X10-3  Ci
0.0231

E -0.0564(10) 11.7 Ci
0.0564

5.14X10~4 Ci[ 1
0.0247

e -0.0247(0) = 4.56X 103 Ci
0.0247

1.36X10~3 Ci[
4.1X10-

-4.IX10-(10)

4.1X10~8
=

1.36X1W- 2 Ci

for Total Beta .

3.08X10-7 Cif 1
0.0247

-0.0247(10)
] I = 2.72X10- Ci

0.0247

for Total Alpha

l.04X1W6 Cif I
2.84X10-5

-2.4x10-(10)
e 1 = 1.04X10-5 Ci
2i.84X10-5

B-9

for "Sr
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Total releases for the evaporator is a sum of the first and second evaporator operation

releases:
for "Cs

<1.38 X 10.2 + <4.35 X 10- = <1.8 x 10-2 Ci

196 Ci + 12 Ci = 210 Ci

for 9 Sr

<1.56 X 102 + <4.56 X 10' = <2.0 X 10.2 Ci

for 1291

<1.36 X 10.2 + <1.36 X 10-2 = <2.7 X 10.2 Ci

for Total Beta

9.36 X 10.6 + 2.72 X 10 = 1.2 X 10- Ci

for Total Alpha

1.04 X 10 + 1.04 X 10- = 2.1 X 10- Ci

B-10

for 3H
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DON'T SAY IT --- Write it!

TO: Dave Murray

DATE: 3/31/95

FROM: Chris Meng

Telephone: 376-2947

cc: Ed Fredenburg

SUBJECT: No Disposal Action - Open item - radioactive emissions

The air operating emissions from 1993 for the tank farms (Table 5-6) had
for areas 3EDS and SEDS. No emission data was given for the other areas.
indicates that the amounts released may have been so low they were not
detectable or the releases were below reportable amounts.

data
This

The releases of tritium are associated with the operation of the evaporator.
The evaporator releases and calculations remain the same and were not
identified in the areas given. The tank farm releases and evaporator releases
are separate in Table 5-6.

Please find attached the calculations for the releases from the areas where
data was available.

-Also, find attached the updated tables discussed earlier.

A-3o-723 (Dfl/95) GEFoI,

H.-27
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Table 5-9. Conswr-a ion Resouzce R w2-nn

(Units As Indicared).

Land (m2)05
Surfact commit-td

Temporarily . 360,CooC"
Permanontly 190,000

Water (m=3 3  17,000

Energyf
Elecftie (Gw'a) 0.4
Propanz (in) 7,500
Diesel fuel (mi) 63 -
GasoliLn (mn) 86

Materiaso'
Concrete (rnD 120,000

Steel:
Carbon seel (t) 12,000
StainieIs steel (t) 22
Hasteioy (t) 0

Excavation (Mi) 3,700,000

Riprap ( f) 0

Structure bakfilc (in) 3,500,0000

Total Contai ted Material (nt) 0

. 5-15
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Tabtz 5-15. Decommisioning of Con mint ed Treamen/Storage Fazilities (Urns as
indicaLtd).

Steel

Q-0Mnity -20
Disposition Low-level waste burial ground

Concrete

Quntity 150 M3
Disposition Low-level waste bu-ial ground

Soil
Quantity 0
Disposition

Deoris
Quantity 140 mn

Disposition Low-level waste burial sround

Notes:

in' - cUbicrnitrs
t = meric tams

As a -part of this aeaiv , the carre double-shell tmnks and the new double-shell tars would be
1e-t in plact; tbrrefore, no decornntationa and dcanimisioxing work would be done on thb=. The
abandoned doubhe-shdA t'-Ak may be lled with gon- or gravel. Details of the closure of the double-
shell tnks ar m t ithe Qore Techial Daz Facbrge for the Tank Wrste Renreicza n Sys.zm
.Ernvirot d: hr-pct St&l Scanon CC 21. 1995)

The two high-level vast: e7-rmotfrs built as vnrc of this atemaniva would be de:ommissiond. The
-re in this nmble ae for those tvnnoratnrs. e folovtmg assuptions were made for
d=zonissioning: 5 vetrent of t: concrete and steel will rm-in contn!,2L,; 85 nercent of the
stinless steel vill rM2ai conrsrtnad; 5 ptrze= of the decontamnate-d steel zni concrete will be
debis; 2nd thC evipanoms wl% be enzm ed inrkne so no cotimnarted soil would .ed to be
rxmoved.

Scanlon, .P., H. Eaot and W.A. Skrlly, 1995, Closrre TechniWl Data Parknge for the lbnk Wers
Raw-A--hIn System Endronmer-al hI art Srdy, WHC-SD-WM-EV-107, Rev. B. WVestgo-use
Hanford Conpany, Rivhand, Wth-on..
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The following are specific data requests for the Tanks - No Action TWRS alternative.

1. A description of the processes involved in the No Action alternative (including construction
activities), indicating their nature and location. We feel that it would be useful to include
applicable descriptive text and figures from the Engineering Data Package for this
alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item 1. Peak
hourly and average annual emissions are required. These emissions should be assigned, if
possible, to one of the 27 sources identified in the attached sheet and description. If a
process occurs at a location other than the 27 identified source locations, please indicate the
location of these sources. The preferred format for source locations is the coordinate grid
system used by ASI (Washington State Coordinates).

3. A chronological description of the processes and emissions listed in items 1 and 2. For
example, at how many tank farm locations will processes occur at one time? Will the
duration of the project involve phases in which distinctly different emissions sources will be
involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION* ELEVATION OF SOURCE
NAME ** CENTER (m) TYPE

_____________x coord. y coord. ______

TF1E 573556 137442 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TF5E 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
TFHE 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TF10E 575304 135806 210 AREA
TFI1E 575481 135747 210 AREA
TF1W 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAIW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAIE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: * Location of area sources represents southwest corner of area (coordinates in meters)
** Tank farm sources have the prefix "TF", transfer annex areas have the
prefix "TA"; source IMs ending in "E" are located in the 200 East area,
while those ending in "W" are located in the 200 West area. Other sources
are defined as follows:

PROC = Vitrification process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



Request Number 058

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:. John Kuhn (ESE)

Phone Number: (904) 332-3318 Fax Number: (904) 333-6631

Request Information: Process information and emission rates for the Cs and Sr capsules -

r.,.,,:, TI bakliw~ TWRSD oltarnth Pla erefer tn attached ;he n rciinlA ltenSive t i zt i r fl 1%%i-L.RLaLa ,e. '.' , I

informatinn Priority A

Need Date: 4/7/95

------------------------------------- - - ----------- ---- -------

Response: See attached.

Data Source/Accuracy:

Prepared By:.

Concurrence:

Colin Henderson Date Sent/Faxed:.

An/ A

enginleninfrq.058

Date:. 3/20/95

/Marc Nelson' - Deputy Project Manager



DATA REQUEST 058

The Extensive Immobilization alternative for the cesium and strontium capsules involves the
following activities:

- Retrieve capsules from WESF;

- Build or modify a cell in the HLW vitrification facility to provide equipment to
cut up capsules, remove contents, chemically treat contents if required, and feed
capsule materials into the HLW melter food stream;

- Put capsules in a transportation cask and transport from WESF to the HLW
plant;

- Cut up capsules, chemically treat if required, and feed into HLW melter feed;
and

- Vitrify capsule contents with tank wastes.

No emissions for the construction or operations phases are provided in this data request. The
construction emissions will be less than the uncertainty associated with the TPA construction
emissions. The operating emissions will be treated and released with the HLW offgas system
and should not significantly increase the stack emissions.

The cesium and strontium capsules engineering data package does not provide estimates for
construction related emissions or operating emissions. The rationale provided in the data
package is that the additional volume from the capsules is so small compared to the tank
wastes that the additional impacts are insignificant.

enginleninfrq.058



The following are specific data requests for the Cs and Sr Capsules - Extensive Mobilization
TWRS alternative.

1. A description of the processes involved in the Extensive Mobilization alternative (including
construction activities), indicating their nature and location. We feel that it would be useful
to include applicable descriptive text and figures from the Engineering Data Package for
this alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item 1. Peak
hourly and average annual emissions are required. These emissions should be assigned, if
possible, to one of the 27 sources identified in the attached sheet and description. If a
process occurs at a location other than the 27 identified source locations, please indicate the
location of these sources. The preferred format for source locations is the coordinate grid
system used by ASI (Washington State Coordinates).

3. A chronological description of the processes and emissions listed in items I and 2. For
example, at how many tank farm locations will processes occur at one time? Will the
duration of the project involve phases in which distinctly different emissions sources will be
involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION* ELEVATION OF SOURCE
NAME ** x coord. y coord. CENTER (m) TYPE

TFIE 573556 137442 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TF5E 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
TF8E 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TF1OE 575304 135806 210 AREA
TF1IE 575481 135747 210 AREA
TFlW 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAIW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: * Location of area sources represents southwest corner of area (coordinates in meters)
** Tank farm sources have the prefix "TF", transfer annex areas have the
prefix "TA"; source IDs ending in "E" are located in the 200 East area,
while those ending in "W" are located in the 200 West area. Other sources
are defined as follows:

PROC = Vitrification process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



Request NumberQ5R9

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn (ESE) Date: March_20

Phone Number: (904) 332-3318 Fax Number: (904) 333-6631

Request Information: Process information and emission rates for the Cs and Sr Capsules -

Overpacked and ship to federal repository. No Immobilization TWRS alternative. Please

refer to the attached sheet for additional information.

Priority A

Need Date: April 7. 1995

-------- - ---- -------- - ----- ---- ----- -- ----- - -------

Response:

Data Source/Accuracy:

Prepared By: Jim Goodwin Date Sent/Faxed:

Concurrence:
Marc Nelson - Deputy Project Manager

enginleninfrq.059
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The following are specific daa requests for the Cs and-Sr Capsules - No ImmobUization TWRS
alternative.

1. A description of the processes involved in the No Immobilization alternative (including
construction activities), indicating their nature and location. We feel that it would be useful

to include applicable descriptive text and figures from the Engineering Data Package for

this alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item 1. Peak

hourly and average annual emissions are required. These emissions should be assigned, if

possible, to one of the 27 sources identified in the attached sheet and description. If a

process occurs at a location other than the 27 identified source locations, please indicate the

location of these sources. The preferred format for source locations is the coordinate grid

system used by ASI (Washington State Coordinates).

3. A chronological description of the processes and emissions listed in items 1 and 2. For

example, at how many tank farm locations will processes occur at one time? Will the

duration of the project involve phases in which distinctly different emissions sources will be

involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION" ELEVATION OF SOURCE
N._E ** x coord. y coord. CENTER (m) TYPE

TFIE 573556 1374A2 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TF5E 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
TF8E 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TFOE 575304 135806 210 AREA
TF11E 575481 135747 210 AREA
TF1W 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAIW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAIE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMN l 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: Location of area sources represents southwest corner of area (coordinates in meters)
Tank farm sources have the prefix "TF". transfer annex areas have the

prefix 'TA': source Ms ending in 'E' are located in the 200 East area,
while those ending in 'W' are located in the 200 West area. Other sources
are defined as follows:

PROC - Vitrification process facility construction emissions
BTCH - Concrete batch plant emissions
SMIN - Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H - TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



DATA REQUEST 59

Construction Activities

The only construction activity for Cesium and Strontium Capsules - No Immobilization TWRS
alternative is the construction of capsule packaging facility. This will be a modification of the
existing waste encapsulation storage facility (WESF). The duration of construction is for a
period of seven years.

The capsule packaging facility is envisioned as a series of three hot cells, each 4.9-m wide and
3-m, 14-m, and 7-m long, respectively. The cells will be housed in a facility that is 43-m
long, 14-m high, and occupies approximately 1,100 ii 2 of surface area. The thick high
density, concrete shielding wall of the hot cells will have an estimated eight viewing windows.
Four manipulator pairs will be required. See attached Figure Al-i. Process flowsheet for the
capsule packing facility.

For construction and location of capsule packaging facility see attached: Figure 4-1 and
Figure D-5.

See the attached Figure 3-3 for the process flowsheet.

enginleninfrq.059
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Figure 3-3. Flowsheet for Tri-Pary Agreement Alternative for Scoring
and Disposing of Cesium Strontium Capsules (Preferred Alternative).
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Table 59-A. Nonradioactive Emissions for the Construction Phase
for Cesium and Strontium Capsules

'See attached 200 East Area map.

enginleninfrq.059

Pollutant Source ID1  Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase

Carbon Monoxide W 573400 5.0 kg 3,428.5 kg Construction
N 136400

Hydrocarbons W 573400 0.19 kg 128.6 kg Construction
N 136400

NOX W 573400 0.19 kg 128.6 kg Construction
N 136400

SO W 573400 0.0 kg 0.0 kg Construction
N 136400

Particulates W 573400 0.02 kg 14.3 kg Construction
N 136400

Thermal w 573400 1.15E-3TJ 0.78 TJ Construction
N 136400



Table 59-B. Nonradioactive Emissions for the Operational Phase
for Cesium and Strontium Capsules

enginleninfrq.059

Pollutant source ID Peak Hourly Annual Average Chronologic

I Emission Rate Emission Rate Phase

Carbon Monoxide W 573400 0.16 kg 489.0 kg Operation
N 136400

Hydrocarbons w 573400 0.05 kg 144.4 kg Operation

[N 136400 0 1
NOX W 573400 0.79 kg 2,445.4 kg Operation

N 136400

Sox W 573400 [L ___r-_______r- _____. ______

N 136400 La=L . r :...

Particulates W 573400 0.12 k 372.2 kgperation

N 136400 1_______[________________

[Thermal W 573400 1.09E-2TJ 33.9 TJ Operation

N 136400



VHC-SO-WM-TI-648 REV 0

Figure 4-1. Tank Farm Locations within the Hanford Site. (Brevick et a., 1994a)
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SUPPLEMENT TO ENGINEERING INFORMATION REQUEST 59

SUBJECT: Emissions from Capsule Overpack and Ship Alternative

The operational phase emissions for this capsule alternative are tied to the estimated 18,000
metric tons of coal identified in the operational resource requirements table. This coal is

assumed to be used to generate process steam.

The operating resource requirements table does not identify any gasoline or diesel requirements

for this alternative.

Since the WESF is assumed to be modified to accommodate capsule packaging activities it is

reasonable to assume that an electric steam generator will be utilized to provide any required

process steam (this is the same assumption used in the other data packages).

Using the above information the nonradiological operating emissions for this capsule
alternative for CO, Hydrocarbons, Nox, Sox, and particulates should be reduced to zero.

August 9, 1995 EIR059.ADD



The following are specific data requests for the Cs and Sr Capsules - No Immobilization TWRS
alternative.

1. A dAescription of the processes involved in the No Immobilization alternative (including
construction activities), indicating their nature and location. We feel that it would be useful

to include applicable descriptive text and figures from the Engineering Data Package for

this alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item 1. Peak

hourly and average annual emissions are required. These emissions should be assigned, if

possible, to one of the 27 sources identified in the attached sheet and description. If a
process occurs at a location other than the 27 identified source locations, please indicate the

location of these sources. The preferred format for source locations is the coordinate grid

system used by ASI (Washington State Coordinates).

3. A chronological description of the processes and emissions listed in items 1 and 2. For

example, at how many tank farm locations will processes occur at one time? Will the

duration of the project involve phases in which distinctly different emissions sources will be

involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION* ELEVATION OF SOURCE
NAME ** CENTER (m) TYPE

x coord. v coord.

TFIE 573556 137442 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TF5E 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
TF8E 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TF1eE 575304 135806 210 AREA
TF1IE 575481 135747 210 AREA
TFlW 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAIW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: * Location of area sources represents southwest corner of area (coordinates in meters)
** Tank farm sources have the prefix "TF", transfer annex areas have the
prefix *TA"; source IDs ending in "E" are located in the 200 East area,
while those ending in "W" are located in the 200 West area. Other sources
are defined as follows:

PROC = Vitrification process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



Request Number 060

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn (ESE) Date: 3/20/95

Phone Number: (904) 332-3318 Fax Number: (904) 333-6631

Request Information: Process information and emission rates for the Cs and Sr capsules -

No Action Alternative. Please refer to the attached sheet for additional information.

Need Date: 4/7/95

--------------------------------- - ------ ---- ----------- - ------- ---------

Response: See attached response

Data Source/Accuracy: Data developed from the Capsule and No Separtions data packages

using the assumptions outlined in this data request. Location of the drywell storage facility

provided by WHC on CC mail message.

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: / L$/

Marc Nelson - Deputy Project Manager
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DATA REQUEST 060

The Capsules No Action Alternative involves the following steps:

1. Build a dry well storage facility for the capsules
2. Retrieve capsules from current storage
3. Overpack capsules into canisters
4. Transport overpacked capsules to the drywell storage facility
5. Place canisters into drywells
6. Monitor drywell storage facility until the year 2090

The drywell storage facility will be located at the following coordinates:

The NW corner of the no action capsule storage facility is at the state coordinates
E 572,336 N 136.277

The drywell storage site will be 195 meters by 195 meters and this includes a 30 meter
buffer zone all the way around the dry well area.

It is assumed that the construction emissions for the drywell storage facility can be estimated
in the following manner:

1. Scale the construction emission data for clearing and grubbing estimated for the No
Separations alternative. Clearing and grubbing consists of leveling and site preperation.

2. The fugitive dust emissions for the No Separations data package clearing and grubbing
was estimated to be:

bulldozer grading = 5.1 mt
paved road traffic= 7.8 int

12.9 metric tons

3. The No Separations disturbed area = 189 acres (765,000 square meters)
1 acre=4047 ssquare meters

4. The drywell storage facility = 38,000 square meters

5. The area ratio is = 38,000/765,000= 0.05

6. The fugitive dust emission for the drywell storage facility is
=0.05*12.9 mt = .65 metric tons fugitive dust

engineninfrq.060



7. The construction period in the data packag6 is 2002-2009
This includes a proposed capsule packaging facility (which is assumed to be modifications to
WESF). No new capsule packaging facilities will be built. Assume the drywell facility will
be constructed in a 3 month period in the year 2009.

8. Using the .05 factor the attached No Separations vehicle emissions for year one of
construction yeilds the following:

CO= 1660 kg
Exhaust hydrocarbons = 230 kg
Fugitive hydrocarbons = 8 kg
N02 = 3300 kg
Aldehydes HCHO = 100 kg
S02 = 100 kg
Particulate matter PM 10 = 277 kg (from vehicle exhaust)

Pollutant Source ID Peak Hourly Annual Ave Chronologic Phase
Emission Rate Emission

Rate (see
note 1)

CO see note2 8.3 kg/hr 1660 kg construction

Exhaust see note 2 1.15 kg/hr 230 kg construction
hydrocarbons

Fugitive see note 2 0.04 kg/hr 8 kg construction
hydrocarbons

N02 see note 2 16.5 kg/hr 3300 kg construction

Aldehydes see note 2 0.5 kg/hr 100 kg construction
HCHO

S02 see note 2 0.5 kg/hr 100 kg construction

Particulate see note 2 1.4 kg/br 277 kg construction
Matter PM1O
(exhaust
particulate)

Fugitive dust see note 2 3.25 kg/hr 650 kg construction

Note 1: The construction phase is assumed to occur in a 3 month time period and the
emissions noted are the total over the three month time period.

Peak hourly emissions are based on 10 hours/day, 5 days/week, peak factor of 3, 3 months

enginleninfrq.060



is 60 work days =600 hours. Peak hourly = (total/600)*3 =.005

Note 2. This source is not represented by one of the 27 existing source areas. It is nearest to
the BTCH location.

enginleninfrq.060
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Figure Al-2. Profile View of the Capsule Pacidng Operations
in Relation to the Drywell Storage.
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Figure A2-7. Typical Di-ywell Assembly.
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Fkzure A2-6. Assumed Dr- well Storage Armya.
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The following are specific data recuests for the Cs and Sr Capsules - No Action TWRS alternative.

I. A description of the processes involved in the No Action alternative (including construction
activities), indicating their nature and location. We feel that it would be useful to include
applicable descriptive text and figures from the Engineering Data Package for this
alternative.

2. Emissions of all regulated pollutants from each of the processes identified in item 1. Peak
hourly and average annual emissions are required. These emissions should be assigned, if
possible, to one of the 27 sources identified in the attached sheet and description. If a
process occurs at a location other than the 27 identified source locations, please indicate the
location of these sources. The preferred format for source locations is the coordinate grid
system used by ASI (Washington State Coordinates).

3. A chronological description of the processes and emissions listed in items 1 and 2. For
example, at how many tank farm locations will processes occur at one time? Will the
duration of the project involve phases in which distinctly different emissions sources will be
involved? If so, emissions from each phase should be given separately.

Ideally, the data would be presented in the following format:

Pollutant Source ID Peak Hourly Annual Average Chronologic
Emission Rate Emission Rate Phase



SOURCE TYPES AND LOCATIONS.

SOURCE SOURCE LOCATION* ELEVATION OF SOURCE
NAME ** CENTER (m) TYPE

x coord. y coord.

TFlE 573556 137442 200 AREA
TF2E 573556 137282 200 AREA
TF3E 573771 137252 200 AREA
TF4E 575075 136493 200 AREA

TF5E 575332 136378 205 AREA
TF6E 575365 136279 205 AREA
TF7E 575281 136157 205 AREA
THSE 575380 136159 205 AREA

TF9E 575310 136015 210 AREA
TF10E 575304 135806 210 AREA
TFIIE 575481 135747 210 AREA
TFiW 566738 136662 210 AREA

TF2W 566715 136373 210 AREA
TF3W 566689 136146 210 AREA
TF4W 566744 135000 205 AREA
TF5W 566750 134399 205 AREA

TF6W 566746 134162 205 AREA
TAIW 566833 136570 210 AREA
TA2W 566886 134878 205 AREA
TA3W 566930 134444 205 AREA

TAlE 573755 137383 200 AREA
TA2E 575163 136336 200 AREA
PROC 573879 135229 215 AREA
BTCH 571332 135953 225 AREA

SMIN 574425 135978 215 AREA
ST-L 574120 135901 215 AREA
ST-H 574410 135978 215 AREA

Notes: Location of area sources represents southwest corner of area (coordinates in meters)
** Tank farm sources have the prefix "TF", transfer annex areas have the
prefix "TA"; source IDs ending in "E" are located in the 200 East area,
while those ending in "W" are located in the 200 West area. Other sources
are defined as follows:

PROC = Vitrification process facility construction emissions
BTCH = Concrete batch plant emissions
SMIN = Minimal pretreatment process stack
ST-L = TPA low level waste process stack
ST-H = TPA high level waste process stack

Coordinate locations are given consistent with ASI coordinate system.

TABLE 5.3.1



Request Number 062

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: William Elizinga

Phone Number: (314) 567-4600_

Date: 03/28/95

Fax Number: (314) 567-5030

Request Information: List of construction equipment for each alternative

1) Capsules

2) TPA

3) In Situ Vitrification

4) No Action

Need Date: 04/07/95 A Priority

----------------------- ----- -- - ------------ - --- ----- --- ------ -------

Response:

Data Source/Accuracy:.

Prepared By:. Colin Henderson
Date Sent/Faxed:

Concurrence: 4 sf L "/ w
Marc Nelson - Project lanager
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To: Chris Erickson - FAX No. 314/567-5030

From: Jim Goodwin

Date: April 11, 1995

Subject: William Elzinga's request for a list of construction equipment for each
Alternative.

Construction equipment for the TPA Alternative was provided in detail, but this detail is
lacking in the other WHC packages. We (Jacobs) can estimate what equipment will be
required for construction by interpreting other information in the package - the fuel
burned, the type of construction that will be done, etc.

We think that our original reply to your TPA question may be more than you needed. We
have attached tables from the WHC packages to illustrate the information that we have.
Please call Dave Murray to discuss how we can respond to your data needs.
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Table 5-22. Construction Equipment Schedule (units).

Heavy duty diesel equipment 100

Light-duty? diesel equipment 230

Light-duty gasoline vehicles 220

Small gasoline engines 650

Construction3 noise (dcbls) 85

Notes:

tThe values in this table were factored from the No Separations alternative by
construction costs.

using a ratio of the

t ight-duty diesel equipment has been added to this chart. It represents diesel engine equipment that
runs at idle speed for a major portion of its time (e.g., lift cranes). The number of equipment units is
based on a tabulation of "expected" types and numbers of equipment.

3Represents noise near a twin-engine scraper with 2 push dozers. The construction noise is based
upon the noise at a twin-engine scraper with (2) Dg push cats. The combination produces 'border
line* ear protection noise levels for the equipment operators. The borderline threshold is 85 decibels.
At distances away from the operating equipment, the noise level will decrease.

5-30
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Table 5-25. Operating Schedule (Calendar Year Start/Completion Date) by Unit Process.

WIrcNo DispsaACfOn 

Tank retrieval and 06/2037 - 06/2042

re-evaporation 06/2087 - 06/2092

Note:

'The schedule was taken Figure 3-22, p. 3-30 Hanford Defense Waste Disposal Alternatives:

Engineering Support Data for the RDW-EIS, (RHO 1985).

RHO, 1985. Hanford Defense Waste Disposal Alternatives: Engineering Support Data for the HD W-

EIS, RHO-RE-ST-30 P. Rockwell Hanford Operations, Richland, Washington.

Table 5-26. Duration (percent) by
Construction Type.

Clearing 1.6

Grubbing 1.6

Earthwork 4.9

Foundations 7.8

Structure 26

Mechanical and Electrical 29

Piping 29

Note:

T he source of this table is the No Separations Data Package for the Tank Waste Reniediation System
Environmental Impact Statement, (Colby 1995).

Colby, S. A., 1995, No Separations Data Package for the Tank Waste Remediation Systemn
Environmental Impact Statement, WHC-SD-WM-EV-103, Rev. B, Westinghouse Hanford Compant,
Richland, Washington.

5-33

WHC-SD-WM-EV-099 Rev. B



[NA
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Table 7-23. Comparison of Alternatives by Construction Equipment Schedule.

Construction Equipment In Situ Chemical Drying and Gravel - In Situ

Type Stabilization Fill Vitrification

Heavy Duty Diesel'
Equipment 320 11 350

Light Duty Gasoline3
Vehicles 1,300 47 1,400

Construction Noise 85 85 85
(decibels) .

Notes:

'The Tri-Pany Agreement Alternative Engineering Data Package for the Tank Waste Remediarion
System Environmental Impact Statement (Slaathaug 1995) reports 5.7 E4 liters diesel per piece of
diesel equipment. This ratio was applied to each In Situ option using the diesel fuel requirement
listed in Table 7-9.

2The ratio 9.0 E3 liters gasoline per vehicle was calculated from the Tri-Parry Agreement
Alternative Engineering Data Package for the Tank Waste Remediation System Environmental
Impact Statement (Slaathaug 1995). This ratio was applied to each in situ option using the gasoline
requirement listed in Table 7-9.

'Represents noise near a twin-engine scraper with 2 push dozers.

Slaathaug, E., 1995, Tri-Party Agreement Alternative Engineering Data Package for the Tank Waste
Remediation System Environmental Impact Statement. Draft. Westinghouse Hanford Company.
Richland, Washington.
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VHC-SD-WM-DP-087 Rev. B

Table 4-7. Nonradioactive Emissions for the Construction Phase for Cesium and Strontium
Capsules.

gAA~~ O iizadvn 'and GQ(eo1O- i

CO 96 400 46 1.40 dc24

Hydrocarbons t3.5 5.6 9.1 0.9

NOx 2 .6 23 27 0.9

SOx t. 0.1 5.4 5.5 .0

Particulates t0.3 3.0 3.3 0.1

Thermal TJ 23 59 82 5.5

Aldehydes t - 0.'/6 0.8-

Dust t - 120 120-

Organic acids - 0.5 0.5

Notes:
CO = ton
TJ = Terajoules (3E + 52 joules)

1Total equals barrier values plus continued storage value.

2 Resource usage, costs, and personnel requirements for the vitrification and disposal option.

Under this alternative, the contents of the cesium and strontium capsules are sent to an existing
vitrification plant for processing. The mass requiring vitrification from the cesium and strontium

capsules is less than 1% of the tank materials that require vitrification. Therefore, the processing of
the capsule contents does not impose any significant additional resource (bath usage and personnel)
requirements on the vitrification plant. Thus no separate estimate of impacts is provided.

4-8
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MEMORANDUM

TO:

FROM:

SUBJECT:

William Elzinga

Dave Murray

ENGINEERING INFORMATION REQUEST

February 15,1995
95-DM-005

In response to your inquiry we are enclosing the completed Engineering Information Request
Number 031. Should you have any questions, please contact me at (509) 736-0616.

cc: Project File

Attachments: Engineering Information Request Number 031

DM:CCM:ns

D~flPSMMSJ52 I .1d..1



Request Number 031

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: William Elzinaa Date: 12/21/94

Phone Number: 314-567-4600 Fax Number: 314-567-5030

Request Information: 1) List of construction equipment used for each alternative, and

measured noise levels ( 50 feet (each piece of machinery). 2) See attached sheet.

Need Date: 01/15/95

Response: See attached.

Data Source/Accuracy:

Construction equipment list from Min Pretreat and TPA data nackaaes (appendix)

transportation table from Mike Harker,

Prepared By: Colin Henderson Date Sent/Faxed: CM /I L,9 '

Concurrence: ,vrt---?3 -

Mgarc Nelson - Deputy Project Manager

cnginkcninfrq.031.



ENGINEERING DATA REQUEST 31

REQUESTED BY: WILLIAM ELZINGA/ESE

SUBJECT: NOISE

For No Pretreatment Alternative the construction equipment schedule is as follows:

No Pretreatment Alternative
Five-Year Construction Schedule

Construction Equipment List

YEAR ONE OF CONSTRUCTION
The following equipment will be used during the first year of construction:

1. 3/4 ton pickup:
D8 dozer:
Cat 966 loader:
Ten-cy dump truck:
Cat D9 dozer:
Cat 637E scraper:
Scraper twin engine:
Towed vibratory roller
Cat 14G motor grader:
Cat 235B backhoe:

I unit, total usage: 64,800 mi.
335 hp, 4 units, total usage: 3,770 hours.
200 hp, 1 unit, total use 120 hours.
250 hp, 8 units, total use 960 hours.
460 hp, 2 units, usage: 2,800 hours.
460 hp, 6 units, usage: 7,780 hours.
250 hp, 6 units, usage: 7,780 hours.
:50 hp, 1 unit, usage: 1,400 hours.
200 hp, 2 units, usage: 4,370 hours.
215 hp, 1 unit, usage: 80 hours.

Cat 623E elevating scraper:330 hp, 4 units, usage: 6,270 hours.
Cat 815B compactor: 210 hp, I unit, usage: 1,570 hours.
5,000 gallon water tanker:300 hp, 1 unit, usage:1,570 hours.
Mechanics truck: 250 hp, 1 unit, usage: 1,650 hours.
Fuel/lube truck: 250 hp, 1 unit, usage: 2,480 hours.

YEAR TWO-FOUR OF CONSTRUCTION
The following equipment and usage will take place in years two-fou'r of the construction period:

1. D8 dozer: 335 hp, 1 unit, usage: 920 hours.
2. 966 Front-end loader: 200 bp, 4 units, usage: 8,160 hours.
3. . Ten-cy dump truck: 250 hp, 10 units, usage: 12,730 hours.
4. Cat 623E scraper: 330 hp, 4 units, usage: 610 hours.
5. Cat 14G motor grader:200 hp, 1 unit, usage: 150 hours.
6. 3/4 ton pickup: 250 lip, 1 unit, usage: 3,000 miles.
7. Cat D6 dozer: 165 hp, 1 unit, usage:1,810 hours.

ENGDATA.031
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8. Eight-cy concrete mixer trucks:250 hp, 4 units, usage: 16,800 hours.

Five-year duration. The following will be used throughout the five-year construction period:

1. Utility dozer: 65 hp, 5 units, total usage: 16,000 hours.
2. Utility loaderlbackhoe:65 hp, 6 units, usage: 19,000 hours total.
3. Backhoe: 65 hp, 4 units, usage: 10,000 hours.
4. Backhoe: 120 hp, 4 units, 3,000 hours total use.
5. Loader: 120 hp, 4 units, 10,000 hours total use.
6. Loader: 200 hp, 2 units, 3,000 hours.
7. Crane: 15 ton, 10 units, 64,000 hours.
8. Crane: 25 ton, 10 units, 48,000 hours.
9. Crane: 50 ton, 5 units, 16,000 hours.
10. Crane: 100 ton, 2 units, 6,000 hours.
11. Forklift: 2 ton, 10 units, 36,000 hours.
12. Forklift: 4 ton, 6 units, 29,000 hours.
13. Forklift: 6 ton, 4 units, 16,000 hours.
14. Forklift: 10 ton, 4 units, 13,000 hours.
15. Forklift: 15 ton, 4 units, 10,000 hours.
16. Motor grader: 125 hp, 4 units, 22,000 hours.
17. Pumps: 1", 2 hp, gas, 40 units, .128,000 hours.
18. Pumps: 2", 5 hp, gas, 20 units, 64,000 hours.
19. Pumps: 6", 10 hp, gas, 10 units, 16,000 hours.
20. Air comp: 100 cfn, 50 hp, gas, 20 units, 112,000 hours.
21. Air comp: 250 cfin, 90 hp, diesel, 20 units, 80,000 hours.
22. Air comp: 600 cfm, diesel, 10 units.
23. Welder: 90 hp, 60 units, 336,000 hours, gas power.
24. Welder: 200 hp, gas, 80 units, 320,000 hours.
25. Generators: 0.5 kW, gas, 20 units, 96,000 hours

5 kW, 10 hp, gas, 20 units, 64,000 hours
10 kW, 20 hp, Gas, 15 units, 36,000 hours
100 kW, 75 hp, diesel, 10 units, 16,000 hours
250 kW, 150 hp, diesel, 10 units, 16,000 hours.

26. Light plant: 10 kW, 20 hp, gas, 50 units, 280,000 hours.
27. Compactors: 5 hp, gas, 60 units, 192,000 hours

40 hp, gas, 20 units, 64,000 hours.
28. Trucks: 1/2 ton P.U., 50 units, 1,600,000 miles.

3/4 ton P.U., 25 units, 800,000 miles.
3 ton flat bed, 20 units, 800,000 miles.
5 ton flat bed, 10 units, 320,000 miles.
40 foot float and tractor, 10 units, 320,000 miles.
Low boy with tractor, 2 units, 15,000 miles.
Shuttle bus, 10 units, 480,000 miles.
Van, 10 units, 720,000 miles.
Fuel truck, 5 units, 400,000 miles.

ENGDATA.031



Mechanics truck, 5 units, 400,000 miles.
Water truck, 2 units, 80,000 miles.

For equipment usage see attached breakdown which gives by year a list of equipment size,
number of units available (this will be peak usage), and operating units (this is the average usage
for the year).

For TPA Alternative, the equipment list during construction is the same.

The TPA case used a factor of 1.4 to estimate the emissions during construction from the
minimal pretreatment construction equipment list. Therefore the TPA case will use a
combination of increased equipment numbers and utilization to get the 40%. For TPA multiply
the numbers of available numbers and available numbers by 1.4 to get TPA usage.

The above lists do not account for construction equipment required for waste retrieval and
transfer. The same general type of equipment should be used. The number of units/year for
construction equipment for retrieval and transfer is shown on table 6-24 attached.

Noise emissions for all operations within the processing facilities will be very minimal just
outside the facilities due to the amount of radiation shielding required.

ENGDATA.031



CONST4EO
CONST EQUIP - DIESEL UNLESS OTHERWISE NOTED

YR 1
AVAIL OPR AVAIL
UNITS UNITS UNITS

DOZER, CAT 09
DOZER, CAT 08
DOZER, CAT 06
DOZER, UTILITY
LOADER, CAT 966
LOADER, 2CY
SACKHOE, CAT 2353
BACKHOE, 4CY
LOADER/BACKHOE, UTILITY
BACKHOE, UTILITY
SCRAPER, CAT 637z
ELEVATING SCRAPER, CAT 623E
SCRAPER, TWIN ENGINE
TOWED VIBTATING ROLLER, GAS
MOTOR GRADER, CAT 14G
MOTOR GRADER
COMPACTOR, CAT 8158
COMPACTOR, GAS
COMPACTOR, WALKING, GAS
DUMP TRUCK, 10 YO
CONCRETE MIX TRUCKS
CRANE
CRANE
CRANE
CRANE
FORKLIFT
FORKLIFT
FORKLIFT
FORKLIFT
FORKLIFT
PUMPS, 6", ELECT
PUMPS, 2", ELECT
PUMPS, 1", ELECT
AIR COMPRESSOR
AIR COMPRESSOR
AIR COMPRESSOR, GAS
WELDER, GASOLINE
WELDER, GASOLINE
GENERATORS
GENERATORS
GENERATORS, GAS
GENERATORS, GAS
GENERATORS, GAS
LIGHT PLANT, GAS
LOW BOY WITH TRACTOR
40' FLOAT AND TRACTOR
MECHANICS TRUCK
FUEL/LUS TRUCK

PICKUP, 3/4 TON, GAS
PICKUP, 1/2 TON, GAS
FLATBED, 5 TON,GAS
FLATBED, 3 TON, GAS
WATER TANKER, 5000 GAL
SHUTTLE SUS, GAS
VAN, GAS

250
200
350
300
300
250
200

HP
liP
HP
IPI
HP
HP
HP

2 1.30
4 1.75

26
50
10
20
3
10
10

1.48
.34
.93
.50
.28

1.76
.93

3.60
2.90
3.60

.65
2.02
2.04

.73
5.93

17.78
6.50

.56
1.48
4.44
5.93

.93
1.20
1.48
2.69
3.33
1.48
5.93

11.85
2.22
7.41

10.37
29.63
31.11

1.48
1.48
3.33
5.93
8.89

25.93
1.39

29.63
37.82
37.04

MILES

30,000
30,000
30,000
40,000
40,000
48,000
72,000

.40

.28
1.48
1.54

.93

.28 4
1.76 6

.93 4

2 .60

1 .60
4 2.04

25
50
10
20
2
10
10

5.93
17.78
8.96
2.59

.56
1.48
4.44
5.93

.93
1.20
1.48
2.69
3.33
1.48
5.93

11.85
2.22
7.41

10.37
29.63
31.11

1.48
1.48
3.33
5.93
8.89

25.93
1.39

29.63
37.04
37.04

MILES

30,000
30,000
30,000
40,000
40,000
48,000
72,000

.40

.28
1.48
1.54

.93

1
5
6
4

.28 4
1.76 6
.93 4

.28
1.48
1.54

.93

5
2
4

.28 4
1.76 6

.93 4

1.48
.28
.93

.28
1.76

.93

4 2.04 4 2.04 4 2.04

25
50
10
20
2
10
10

5.93
17.78
8.96
2.59

.56
1.48
4.44
5.93

.93
1.20
1.48
2.69
3.33
1.48
5.93

11.85
2.22
7.41

10.37
29.63
31.11

1.48
1.48
3.33
5.93
8.89

25.93
1.39

29.63
37.04
37.04

MILES

30,000
30,000
30,000
40,000
40,000
48,000
72,000

25
50
10
20
2
10
10

5.93
17.78
1.96
2.59

1.48
4.44
5.93

.93
1.20
1.48
2.69
3.33
1.48
5.93

11.85
2.22
7.41

10.37
29.63
31.11

1.48
1.48
3.33
5.93
8.89

25.93
1.39

29.63
37.04
37.04

MILES

30,000
30,000
30,000
40,000
40,000
48,000
72,000

20 5.93
60 17.78

25
50
10
20
2
10
10

1.48
4.44
5.93

.93
1.20
1.48
2.69
3.33
1.48
5.93

11.85
2.22
7.41

10.37
29.63
31.11

1.48
1.48
3.33
5.93
8.89

25.93
1.39

29.63
37.04
37.04

MILES

30,000
30,000
30,000
40,000
40,000
48,000
72,000

YR 2
OPR AVAIL

UNITS UNITS

YR 3
OPR AVAIL

UNITS UNITS

YR 4
OPR AVAIL

UNITS UNITS

YR 5
OPR

UNITS



Table 6-24. Comparison of Alternatives by Construction Equipment Schedule fo Retrieval
and Transfer: (units/year).

Diesel construction 4n 0 12n 12() 12

equipment.

Heavy-duty diesel 0 0 0 0 0
equipment

Light-duty gasoline 102 0 40(l 400) 400)
vehicles

Small gasoline engines 120 0 360 363 360

Notes:
'Two diesel-powered cranes are assumed in 200E and 200W areas (4 total) for installation of mixer pumps and miscellaneous
service.for DST retrieval construction. In addition, an equal number of diesel-powered crane; are assumed needed in 2002 and
200W (or installation of SST retrieval systems. For construction of SST transfer lines, two diesel-powered back hoes are
assumed required for trenching in 200E and 200W areas (4 total).

?One light-duty gasoline vehiqle is assumed required for each 20 construction persons. An average of 200 construction persons
.tre assumed for DST retrieval construction based on an estimated $940 million capital cost (see Table 6-17), 18-year -

construction period -(see Table 6-23), 7350 construction manhours per $1 million total estimaed cost (see Appendix B, Backup
to Table 6-7), and 1836 manhours per full-time equivalent. An average of 600 construction persons are assumed required for
SST and MUST retrieval and transfer construction based on $3,250 - $940 - $2,310 million capital cost (see Appendix 0,
Backup to Table 6-7), 7350 construction manhours per $1 Million total estimaled cost (see Appendix B, Duckup to
Table 6-7 Construction Personnel Manhours), and 1836 manhours per full-time equivalent.

'Small gasoline engines are estimated 1 be required at a ratio of 3 for each diesel-powered construction equipment unit.

0'
U,

n
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Table )CX. Comparison of Anticipated Transnotation (km) B

Transportation Activity Alternative

TPA

Onsite Offsite

Construction 3.OE+5 km 4.5E+6 km
truck truck
30,400 trips 27,000 trips
(3.5 yr) (3.5 yr)

Waste Transport 3.4E-4 km 7.3E+5 kin
truck rail
1,060 trips 171 trips
(14 yr) (14 yr)

Process Chemical/Material
Shipments

2.6E+5 km
truck
21,000 trips
(14 yr)

1.62E+8 km
truck
208,428 trips
(14 yr)
or
3.34E+6 km
rail
4,169 trips
(14 yr)

No Pretreatment

Onsite Offsite

2.OE+5 km 3.8E+6 km
truck truck
20,200 trips 18,000 trips
(3.5 yr) (3.5 yr)

3.4E+4 km 9.6E+6 km

truck rail
1,060 trips 2,249 trips
(14 yr) (44 yr)

- 1.6E+8 km
truck 2 0  jo3
3.2E+6 km
rail (o2.
(14 yr)

rnIP5"

etw -- Alternatives



Request Number 063

Jacobs En ineering Group
Engineering formation Request - TWRS EIS

Requested By: T o Gonzales Date: 5/6/95

Phone Number: 619 >'6-8552 Fax Number: 619-560-8538

Request Information:_ N d to know if any of the remaining EIS alternatives will cause

ground disturbing activities (i construction outside of the areas that have already been

surveyed for clitura esource for e existing TRS roect a. fs whe d w

much? Will need foot. Priority A.

Need Date: 5/14/95

------- ------------ --------------------------------------------------- -

Response:

Data Source/Accuracy:

Prepared By:.

Concurrence:
Warc Nelson - Deputy Project Manager

Date Sent/Faxed:
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Request Number 064

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Phil Rogers Date: 4/18/95

Phone Number: 303-790-0770 Fax Number: 303-790-4411

Request Information: For in situ vitrification, please provide 1) elapse time for contaminants

to first enter vadose zone. 2) the duration of releases. 3) the concentration of releases. 4) the

water finx and 5) the snecific contaminants and isotones.

Need Date: 4/21/95

Response: Priority A

Data Source/Accuracy:.

Prepared By:. Date Sent/Faxed:

Concurrence: A<1 , f>
Mar c Nelson - Deputy Project Manager

enginleninfrq.064



7 iromc Frockois

TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE r//2

ORIGINATOR z/ra/ DATE

REVISION NO.

OBJECTIVE nZS C // /'C/A 71, /t 1 C

METHODOLOGY .

ASSUMPTIONS S 4 D

(Continue on another sheet if e ary)

SIGNAT H

CALCULATION & RESULTS ATTACHED

JACOBSlFORMSMCALCVR.SHT
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ENGINEERING DATA REQUEST $ /,

REQUESTED BY: PI-IIL ROGERS

SUBJECT: TANK DIAMETERS

The following table provides the tank inner diameter listed by tank group.
Attached are sketches of the different tank types.

LT AbGROUP

1 WS S

:CAPACIT-Y: V J

530 12

INSIDE DIAIMETER 9

758 24 75 X43

55 4 20Y2,1 9'

2WSS 530 12 75 .t/&

55 4 20X)$? 9

758 12 75 ,3

1,000 15 75 XJ)

lESS 758 12 75 x',43

55 4 20

530 24 75 xJ

2ESS 530 12 75 x /

55 4 20X /9

4ESS 1,000 10 75 x_3/

3WDS 1,160 3 75 VU

3EDS 1,160 7 75 9J,

1,000 4 75X3/

5EDS 1,160 145 X

CI/if'
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_ _ _I T7ABLEl I I I 1 1

I Estimated ISV Release Concentrations, gIL
___________~~ I otal Siolution Concentratic 12 _____

I - - - -T i
Gass Metric| Conc. tonicl Metal m eta I Oxygen
Component T onst 91L Forml Subscrip AtW Subscripi

I I I -
AgI0 i183ET1 U157E eI A+21 lI T79~~gTO4j WT-O A6+3 2
AIZUm + 3) 21 27T

As2U---f.b+~ T45TO 7E-U As+51 2 I751i
B203E 4.8IE + 01.71E B +I Z09 3E

t[aU I 4.,5,5t~uul 1..3 51 E5+t3

~~ 4O3±~j13E-05 za2 T7~
e 1I2.48-01I 3.OE7 Be+2119 1

[ieoe T 2ZFEl I 2O3 + 2O1 I .
Ci HTNf9~Ca +2 1 I 4{d I 1 .14E-i-01 J3EU:1 Cd+-2+ 11'IT

Ce203 I2.87E+021 8.23E-04 a +-3 2 140
Cr20 2.8Ez 02 6.E-0,f Cr + 32

93&~ C+1 1- 1CuSz ±9b50 3.67) Cs 2 13 1

Ke20O:.5h + 2 I 3B CT:b K+11 z.9La03 2.9E+I17.1E-05 ra+i 1 3
0i2O 6.3-2 1.02OE-La+07 ~~Th_____
EM-g- m rE" 196 g73202 -T+5 4.9 E-07F --- Mg+ 2 jT"T ±2W ----- T

N-TaTO2 --8-W9-41 M +4 4l T I -

:iO'T- 1.50E+01 6.OOE-4iEi +3-1 b1
Nip2 1.66E-01T49E-07 Np+4 1 231

P-.T. .- T.- 6 - . .. . Pu + 1-- 1 2--

-07 , - . - .r, . -+ - r. ,.r-'""

Sf 4noT 712E04 r + 1
Ta0 2.94E00 5.19E-061 TcO4-1 I2I

U030T I U02+2 12 238 3
V*F ---flT2EOT J 40T7U2U6 +0-2 1 *--T-ST

WDf -74TE-I 1.70ED06 W04-21 1 2T~

Z 2U --5. ET DU -- T3S= -Zn + 9J-N
rJCNTTV S 717T2F7E0 R-v- ZrO 14~-



/te /-7

I T-ABLE 2 1 -II
Estimated 1SV Release Concentrations, g1L !

_________Total Solution Concentratk( 1 .31 1_____

-I.-I -,_ _ __-_Fl I .
-lass e- C - lonic, Metal. Meta I Oxygen

Cmpnna ns /1i- FoN Subscript At S r

I I ____=__ __________ FI

A 1 7t:+l)O FW20E05u Ag + 1 1i

20 I3.32E-021Mm O- 0iE7 
1I

AsI T3 EWD)U J .(:-3 As +5 2 6
B23~ 4-1 TBE 0T3U1. EZI3 B +3 2 2091 3I-o + i I 1i b___ ___

BeO --- FT6-lIJZU te + A'1 Th 1
N23 ::E:"0 21 9.6E04 i + 21 20 I
cac i8r+4 h I .t-U2 J a + 2j 1 40 fT

C I 1.14ET0 3.6~23E05 +2 1 1 2 1 1
ce2UmirIZ6/~o b.fz-U4 =PCe= ill~ 2 I
Cr203 2.6Se-+02-- 6==E-4 Cr+ 2 T2l I j
uszu C.655E0+::1TEE 2 E :T 1
Lu I hTET + ~ Y Cu 19 b~ I

-i w AM bbl Jemml

EeyM:+ u:Et-U m+ 1 O

CiW7 f9ET01 I 7.73EOS05 La +31 21 13~
m bt:rZ -Arn.U/ 1I

8E+01h~U 4.32E-Obj M-Ng +21 1 4
{e2.31E+:OEU4 Mn+ I 4 T 23

M-o103 WETdTWI S. M 1+6 T 96

Na2 2.94E+0O 5.SSE-O6 1E4- 2I

n--D 9.3E0 Zn4- +b

ISVCO N1. . E+01__ 881___ 1____
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f ITABLES 3 ___1__

~~ Estimated 18V Release Concentrations, gJL I_____
~I i~otal Solution Concentratic 1.~41 _____

I I 1 1 1Gass Metnc Conc.i lonid Meta, M etal! Oxygen
jComponent Tons. gIu Formj Subscrp At Wt Subs-cript

1IU M ,2j II 2/
g I7TBeKM TOUI 6.S:BE-06j Ag+1e 2jT cTI I I ~Al + 3!21 ~ f

Am23F3.32 -021 TTSUI Am+3 Ff7 T
As25 j.9 TAs. gt 2j 73 F b

SaU 1 r I3+(o 1.712E-051 Ba+21131
Sei j 2.48E-01 I Ba-E07 S+ 21 I~ 1T9

j 2 ZO7o 'l -7 Be4 +1 2 10 9 1 JJ
8.8 C51 flS WO . 0D1 -S Ca + 2j 101 1

OBKT E1 E3.1:eE01T1191" Cd+21 1 12 1
C2O3TI 2.87E +02 9 a6O0E-04j Ce+3~ 2 4013
C r;i 2.681:r02i Tgi:-U41E Cr+3 521 3

(-SZ J Cut- +I I I3b/:-b 21

2B IETOT 3E:051 K + 1 2 3"1
L O 2.49E+01" I8.32E. La + 31 2.31

6.3EO02 1.19ET-07 1 Li +l1 21 7I____
1.98:E+01 . -Mg + 21 2" 1

N3 V.5 E+012!S 0±~ I__I___bIoid 8.S4 E+04j 2.60E-Obl aQ+Q !J6
Na20 I3EO Ni + 1j 23j 1T

Np2 1.6E0 I 5.3E0Np +, 41 2371 2

[OZ b.USaEtUI .UbSF:USj Pb +41 Tf 2071j
PUZ I b.T6-Ut 7.VFUfjl Pu +Z4 1 24212

Sfl 4.SSEI-01 1.44E-04j 5r+2j, 1 bbj 1
F 2./ I -4E+OO WasUfUI TcO4-1 2 991 7

U03 4FTO U3r~ 024-2 1 2381 3V205~ fLJ~m:.feimf?5 4. 2C b1I
wu: 4." 1 1vvuj tJ4 -I j 1: t EVblz- I : M1

r02 I .07E21 2.OSE0 ,EO-4LrO+ q F

Rev. 0 I VVK5 I iev7U_



_____ I - TABLE4 I I- -_
_________ Estimated I$V Release Concentrations, g/L

Totcal So ution Concentratic

Glass I etric Conc. Ionic Metai Metai Oxygen
Component I Tons g114 Form Subscripj At WtW3ubscipt

1 1 i_ _
Ag20 1.83E+00 /.63E-06| Ag+1 21 108 1
Aiz2,5 I ./Ijt+V4 4.2bE:-u2l AE3 2I z/ 3
Am203 I 3.li2E-u2 1.6bF-O/ Am +3| 2z 243 j
As20 I 1.9+ b./E- Asb 21 /75
8203 1 4.8/E+UQ-| 1.96Eb +3 21 2091 3

aO I4.33E+00 1.4T-MSi Ba+21 I 13// 1
M- 2.- _ _4IE Be+2 1 i9 1

1203 2.94E+02 1.18E-031 Bi+3 2 209 3
Leau ;3.bb8E+U41 1.1b:-U1| Ca+2 1 401 1

CdO _ 1.1E+01| 4.4/E-0b5d+|1 1121 1I 15.E+2 1.1E---- Ca -+ 2 1 140)
C?2O J2. +8 2 8E21+-4 Cr+3 2 52 3

C20 .6b-0 Cs+±11 E2 1s33 +
CUO 1. 1 E +OU 4. E--. Cu+2 N z64 1
Fe203 1.23E+03 Fe+3--27 =- I
K20 |2.bfbE+011 =.2-Ib K+11 2 1- 3 TJ 1

2 2.E+01 9.b1E-05 La + 3 2 139 3
L-0 .b3&-021 1.3/EM-l Li+ 1) 2-- 7/i

MgO I 1.98E+01 5.32E-05 Mg+21 TI 241 1
Mn2 I 2j.3TE+2 3.404 +N Mn+41 E5 2

MOW I t.blE 2.4-Ob Mo+6 1 9 I 3
Na20 8.94E+70 2.97-01 Na+1 2 23 1
Ni2UJ I .bOE+U1| 4.78-b ---+-- 2YbS
Nt |2..2/E+2 m 8.00E-04 Ni+3 1 b 1

Np2 1.66E-01 6.5bE-07 Np+4 1| 237 2
P20 I 3.71 E+ 03 1.11 E-02 P04-3 21 I|

Pb02 S u . E +0 U -2.3S- b Pb+4 1 zu/ 2
Pu I .16E-01 2.04&06 Pu+4 11

Si02 |2.06S+005 -4.31E-11+ 1S 28| _
SF0r 4.3E+1 1.64E-O4 Sr+21 1I tid

Tc20/ 2.94E+OUf 6.93E-06 T O1 2 7
(UUJ 1 1./6E+TM 7.44&-031 UO2!+ 2i 1-T 238Z
|V205 I 4.4BE-011 1. 1 2E-U V+bI 2z b1ST
WO2 4.4T-OT 2.2/&6 WO4-2 142
W03 ZD942E201 1 14 T
inO 5 .SBr+70U 2. -b n+2)1 b

4E0.2 / .U/t:+02z Z.J4E-0T - U+2? 11 -91T
llbVL;UN1b.WVK5 I ev. U A I

A //?



_ _ _I ITABLE 5
Estimated ISV Release Concentrations, g1L I
Total Solution Concentratk 1.71_

Gass Metricg Conc. lonicj Metal Metal! Oxygen
Component I Tonsq g/L Form Subscripl At Wit Subscipi

I I tI
Ag2 I 1.63E+001 B. 11 E-061 Ag+1 21 10 1 1

AIP2U3 1 1.79+4 4.51-02 A+ 21 271 3
mz0j I .M32U-U 1.44E-0 Am + 3 21 2431 3
s20b 1 1.9 + I 6.05E-061 As+5 2 71 b

B203 I 4.87E+001 2.08E-05 B+3 21 2Un9 _ 3
BaO 4.33+0flT.sr-sb Ba+2 1 13/h 1

M-O ; 2.4E-Ul1I 4.25E-U7 Be+2 11 9! 1,
n2 03 2.164E+021 1.26E-031 i+31 21 2091

CaO 3.b8E+04 Ca+2 11 401 1
CdT | 1.14E+vl1+ ./S-5 C+21 1121 T

Ce 2 03 Y .T7/+E 1.1/E-u3 Ce +31 21 140' 3
C r2D 2.68T+U2j 8.73E-04 Cr+3 221 3

cs2-O 9.ME- 1I 4.1jt-0 s+1 2 [ 1331
CU 1.16E+001 4.4= !u+2

Fe2 I 1.23E+03 4.10E-03J Fe+31 2 j b61 3
K~I2 S T2. iT+1 1.01E-04i K+1I 2 ' 91 1
La203 2.49E+01 1. La+3' 2f 1391 J
LI2U T3.2 - .45E-07 2 71 1

(Mg 1M.E+01 5.65E-051 Mg+ 21 1 241 1
MnO2 1 2 fE+2G -6.95E-4| Mn+4 1 551 2-
M03 -. STE+VOO 27E2-7 M+ 6j 1M 96f 3

Na20 8 .94E+ 04 .E Na +1 2 2

NiO 2.2/ET0 8.50E-W4F Ni+3 1b 3 1
Npr52 1.66E-011 6.96E-07 Z.4 13/1 2

P2 - | 3./E+U --. 1 8E-U2) P04-3 2 3 b
PbI2 -ZT0b+ 2 Pb +4gI 1E 0/

TuS UbT16I-1 2.1/E-06 Pu +4 1 24;1 7
S102 2 + 4.5bE-01 1+4 1|2 2
SrU 4.33EU1 1./4E-4 Sr1+ 24 14 I I
TcJ20/ 2.4E+-9 7.36E-061 TcO4-1 1 21 99 7

IU 3mwi a 1.7E+ I t9E-U31 U02+ 21 1 j 2 38i 3
V20 5 4.bE-01 1.19E-06 V+5 21 511 5
W02 41E- .41E-06I W04-21 1 184 2

WIW3 I !1.42E:-U14.79E-061 W04-2 1l 184
Zn 0 b.b6EW 2.12E-051 Zn+2 11 6bl I
Iru2 h.E 2.49E-3 ZrO+21 11 F 2
rSVCOt1/.WKS lHev.0 e I I
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I ITABLE 5 1
Estimated iSV Release Concentrations, gIL

}Total Solution Concentratic 1.7! i

Glass I Metric Conc. lonicl Meta Meta Oxygen
Component T onsi g/L Form zubscript At Wt Subscripi

AT 2 | . +Q() 6. 11b 6 E t I- -Ag+1T 21 108! 1_
A2 1. +041 4.b1 E-02 A+3 2 2/

Akm203 I 3.32E-021 1.44E-0/1 Am32 2431
Asi5 I 1.6bE+001 tj.Wbth- As+5b, 7b 5

203 1 4.8/E+001 2.08E5I B+3 21 2? __SaQ I 4.33E +00 1 1. bb&0- 1 Ba+2z 1 3137[1
I & 4. 3T 2 t&OI Be +21 1 91 1

W203 2. 294E+041 1.6&Bi+31 1 3
Ca E ±.50+041 1.22E-01I Ca+2 401 1

CdO2 1.14t+01 4 5 Cd+2 1 1
Ce203 |2.8/E+0OI 1.1/-O6 Ce+31 2 1
Cr203 m22.68 jw+21 6.13h04 Ur+ 2 b23

s20 =1 M . 1 4.3=-6 Cs+ 1 2 1331 1
CuT .166r+-Ou 4.42&6 Cu+2b 11 641 1_

Fe0 |123+31 4.10h-U3| Te+ 3 2561 3
K2U Z -bi:+U11 1.01 E04| K +1T2~ 391 1

La203 |2.49E+01| 1.01 E-4| La+3 2 1391 3
LG2U _ _.53&02 1.45E-07/ v U+ Ii 2z / I

MgVCO1TTWKS 1E 1 __M+2 1_ 241 1
fMnK2 - 231E&+-2 69f4 Mn+4 1I bbl I

MoO-,T -IT.M1E+TO| 2./0E-051 Mo-+-6 1 961 3
Na27U 8.94E+04| 3.16E-01) Na+ 1 2 231 1

Wi03 - 1.50E+011 5.M8Ob Nz3 b9)
lNiO 2.2/E+02| -. =SOS4| Ni+3 1 5 91 1

NpiO2 1.=b011 -6.SU/ _- .Np+4 11 23/1 2
P2b 55 -. UMI+MS =.8-2 P43 21 1) ' b
Pb072 6.0bE+00 .46 | Pb+4 1 20/1 z
Pu027 -- -. b.6E'1| - .1/&-O6| Pu+41 1I 242] 2
Si02 2.06E+05i 4.bSE-01) Si+41 11 281 2
Sru 4.Z3;3E+Ul1! 1. /4t:-4| -Sr-+-2) 1-- 881 1_

Tc2M/ | 2.94E+001 /.3 - ------4-1 2y9)
U1O -J I ./bE+Uij /. 3163 t:W - 2O+721 1Z 3bi

V2Ob 4.4b&1 V.96 V+b 25 b11
W02 4.42n 1 2.IlZ 41 t:U j W04-21 1--84 2

WZt-U 1 .2 1 4.1&6 WiOUj V4-2Z 1I14
n== A | ~~+0 .12t:b) Zn+2) 1------1.

ZrO2 I /.0/b+02i 2.4&3 Lru+2)- 1 1
115VL;UN1/.WVKti } lfev. u



WHC-SD-WM-EV-103 Rev. B

ax B.. (MC4) I 6.86E+0! 6..6E.01 6.792011 6.79E-4 3.40-07 6.79=-04 j79=-Z" 6.79-el

ra.d Y. (MCi) }.S82402JI.C2+ .07 +02 1.07S-03 {-37E-07, 1.07Z-03 1.07E-03 1.07E+03

.(MC ) } 3.E-02 312-04 3.182-02 3 .19=- 07  1.59-.10 3.1&E-07 3.13-07 3.18-02

(MCi) 1.05E-01 1.05E-03 1.042-0 10.4-06 Ji. J [.042.06 1.042-06 5.904E-0

Np. (MCi) 1.04E-04 1.04E-06 1.03E4 1.03E-09 5.6iE-13 1.03E-09 1.03E-09 1.03E04

?U-239, (MCi) 2.66E-1 2.66E44 2.64E-02 2.64E-07 122410 2.64E.07 2.64Z-07 2.4E-02

U-240. (MCi) 6.76E-03 d.76E-05 6.70E-03 6.70E-08 3.35E-I 6.69E-08 6.695-08 6.70E-031

Pu.241. (MCi) 7.56E-02 756E-04 7.48-02 7.482-07 3.74E.10 7.48S-07 7.48E-07 7.48E-02

ToulTRU,.(MCi) 2.14E-01 2.14E-03 2.12E-01 2.12E-06 1.06E-09 2.12E-06 2.12:-06 2.12E-01

rT.al MOi 1.77E+02 1.77S+ q 1.76E+02 1.76E-03 9.7-7E.07 1.75E-03 1.7$E-03 1.76E+ 0
oTt! Ms. S.t. (-) 3.61E+05 3.612E+01 3.58E+05 3.58E+00 1.79E-03 3.57E+OC 3.57E+00J3.57E+0:

Toul Cr,. NT) 1.86E+02 1.86E4+0 1.894E02 1.4E-.03 9.18E-07 1.84E-03 1.4E-03 1.84E+0

To.1 Na. ( IT) 6.70E+04 6.70E+ M 6.63E+04 6.63E-01 3.32E-04 6.63E-01 6.63E-01 6.63E+
ouli Si. (-T) 9.71E+04 9.71E+l- 9.61E+04 9.61E-01 4.81E 9.60E-01 9.60E-0! 9.61E+

oT.l ?. (MT) 1.64E+03 1.4E+01 1.62E+03 1.62E-02 8.11E-06 1.62E-02 1.62E.02 1.62E+0

oul NO2-. (MT)

Tt' N03-, (MT)

AG+

AG2O 1.85E+00 1.85E-02 1.83E+00 .83E-05 9.15E-09 1.83E-05 1.83E-0 1.83E+O( ,

AL-3

AL2O3 1.81E+04 1.81E+( 1.79E+04 1.79E-01 8.94E-05 1.79E-01 1.79E-01 1.79E+.

AM+3

AM4203 3.36E-02 3.36E-04 3.32E-02 3.32E-07 1.66E.10 3.32E-07 3.32E-07 3.322-02

AS+5

AS205 1.97E+00 1.7E-02 1.95E00 1.95E-05 9.73E-09 1.94E-0 1.94E-05 1.95E+D

13203 4.91E+00 4.92E-02 4.87E+00 4.87E-05 2.44E-08 4.87E-05 4.87E-05 4.87E+O(

IIA-:

lAO 4.38E+00 4.32-02 4.33E+00 432E-05 2.17E-08 433E-05 4.33E-05 4.33E+OC

IEO 2.531E-01 2.51E-03 2.48E-01 2.48E-06 1.24E-09 2.48E-06 2.48E-06 2.48E-01

l1-3

1120.3 2.97E+02 2.97E+ 2.94E+02 2.94E-03 1.47E-06 2.94E-03 2.94E-03 2.94E+.

CAO 3.61E+04 3.61E+-. 3.580j 3.S8E-01 1.79E-04 3.57E-01 3.57E-01 3.58E+.

COo 1.16E+01 1.16E-01 [.14E+d 1.14E-04 5.M2E-0 1.142-04 1.4E-04 1.14E+0

CE203 2.1E+02 2.31E-i- 2.78E02 2.78E-03 139E-06 2.78E.03 2.78E-03 2.78E+

CL - . -

ICO7E 2.712+02.71E+O 2.68E+02 2.68E-03 1.34E-06 2.68E-03 E2.68-03 2.6SE+&

CS20 9.75E-01 9.75E.031 9452E0! 9.52E06 4.83E-09 9.652-Gj 9.652-06 9.65E.01 I

A-20
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U03 . m - g03 .f -r+ O l 1. 76E+ 03 1.76E-o S -. dj- 1 . 4 2 .765 - C 11-76E0-0

4 4.51E-0 1 4.515-03 4.46E-01 4.46E-6 2.23 E-09 4.46E-06 4.4E.06 4.465-0I

Iwo: 4.4.- 4E. 4.45-01 4.415.OS 4 1 -06 2.2E-09 4.41-O46 4.41 -06 4.415-0I

h13 9.52-01 9.52-03 9.4 E-01 9.42:-0W 4.71E-09 9.42E-06 9.42=-06 9.42-01

zN+2\\
zNo 5.70E+00 5.70E-02 5.65E+oo 5.65-05 2.32E-08 5.644305 5.64E-05 1.65E+Cl

R 47.I4+0 1 7.07E+0J 7.07E-03 3.54E-06 7.07E-03 7.07E-03 7.07EG .

IZRO2=2' I I

A-22

12 
, ." ./

I I II



in Situ Glass Estimate

No separations glass is material
Consitulents of Concern

balance Stream 437

sream 437 stream 437
lInvenlory inventory in grams Inventory inthe in situ glass form
Rv B based on mass fractio in feed
MT grams metric tons

Tc207 | 2.94 To 1877806 Tc99 1877806 1.8778061
U03 _1.76E+03 U 1.46E+09 Pu238 147.9373 0.0001481
PuO2 | 5.15E-01 Pu 456173.9 Pu239 425724.8 0.425725

_ NpO2 E 1.66E-01 Np 146252.8 Pu240 29498.84 0.029499
Pu241 802.2187 0.000802|
Pu242 0.086975 8.7E-08|
U233 1.144606 1.14E-06
U234 31.56059 3.16E-05
U235 9694346 9.694346
U236 35.76257 3.58E-05

FROM THE INVENTORY DATA U237 1.31E-05 1.31E-11
MASS OF.RADIONUCLIDES (grams) U238 1.45E+09 1454.921
from inventory by tank grouping Np237 146252.8 0.146253

SSTs DSTs TOTAL Fraction Np238 1.14E-06 1.14E-12
Pu238 65.1 82.88 147.98 0.000324 Np239 0.000128 1.28E-10
Pu239 290791.6 135056 425847.6 0.933251
Pu240 18960.35 10547 29507.35 0.064666
Pu241 417.5 384.95 802.45 0.001759 The material balance is based on WHC inventory which is 12/31/99
Pu242 0.087 0.087 1.91E-07 The breakdown by isotope using tank by tank grouping data is decayed to 12/31/95
total Pu | 456305.5 This estimate uses the No Separations data pkg stream 437 as representative of the ISV glass
U233 1.125 1.125 7.82E-10
U234 31.02 31.02 2.15E-08
U235 9528294 9528294 0.006619 -
U236_ 35.15 35.15 2.44E-08
U237 _ 1.29E-05 1.29E-05 8.96E-15
U238 1.43E+09 1.43E+09 0.993381
total U 1.44E+09
Np_237 98913 64729 163642 1
Np238 1.28E-06 1.28E-06 7.82E-12
Np239 1.43E-04 0.000143 8.74E-10
total Np 163642 1 _
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In Situ Glass Estimate

The following fractions can be used to estimate the release concentrations
of specific isotopes using the release concentrtions shown in table 1-5 of the Engineering
Calculation - Flux from ISV Waste Forms

Example: Table 1 for uranium release conc. 5.58E-3 gA, release conc. for U234=5.58E-3*2.15E-8=1.2E-10 g/L

Fraction
Plutonium Pu238 0.000324

Pu239 0.933251
Pu240 0.064666
Pu241 0.001759
Pu242 1.91E-07

Uranium U233 7.82E-10
U234 2.15E08
U235 0.006619
U236 2.44E-08
U237 8.96E-15
U238 0.993381

Neptuniu Np237 1
Np238 7.82E-12 - F, ..................

-- Np239 8.74E-10 i

4/21/95 Page 2 ISVGLASS.XLS
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ISV Isotopic release concentrations

Inventory in the In situ glass form
No separations glass is material balance Stream 437 based on mass fraction In feed
Consitutents of Concer grams metric tons

sa 437 stream 437 TC99 1877806.5 1.87780G
kWvantory Inventory in grams Pu238 147.93734 0.000148
Rev B Pu239 425724.83 0.425725
MT Pu240 29498.843 0.029499

Tc207 2.94 To 1877806 Pu241 802.21865 0.000802
U03 1.76E+03 U 1.46E+09 Pu242 0.0859749 8.7E-08
Pu02 5.16E-01 Pu 456173.9 | U233 1.1446057 1.14E-06
NpO2 1.66E-01 Np 146252.8 _ U234 31.560593 3.16E-05
Am2O3 3.32E-02 Am 30215.73 U235 9694346 9.694346
Bi203 2.94E+02 BI 2.64E+08 U236 35.762568 3.58E-05
Cs2O 9.65E-01 Cs 910248.2 U237 1.312E-05 1.312-11
Ni203 1.50E+01 NI 10662651 U238 1.455E+09 1454.921
NiO 2.27E+02 Ni 1.79E+08 Np237 14625279 0.146253
Pb02 6.05 Pb 5239958 Np238 1.144E-06 1.14E-12

Np239 0.0001278 1.282-10
Am241 30043.433

FROM THE INVENTORY DATA __Am242 0.0085205
MASS OF RADIONUCLIDES (grams) Am242M 7.1254809
from Inventoy by tank Irouping | Am243 165.16314

SSTs DSTs TOTAL Fraction B1210 4.02E-13
Pu238 65.1 82.88 147.98 0.000324. B1211 4.81E-11
Pu239 290791.6 135056 425847.6 0.933251 B1212 0
Pu240 18960.35 10547 29507.35 0.064666 N8213 1.14E-09
Pu241 417.5 384.95 802.45 0.001759 Bi214 4.73E-1 5
Pu242 0.087 0.087 1.91E-07 Cs135 126104.3
total Pu 456305.5 Cs137 443029.8
U233 1.125 1.125 7.82E-10 Ni59 62360.92
U234 31.02 31.02 2.15E-08 11N63 4698.096
U235 9528294 9528294 0.006619 Pb209 3.42E-10
U236 35.15 35.15 2.44E-08 Pb210 6.53E-10
U237 1.29E-05 1.29E-05 8.96E-15 Pb211 8.14E-10
U238 1.43E+09 1.43E+09 0.993381 Pb212 0 .
total U 1.44E+09 Pb2l4 6.36E15
Np237 98913 64729 163642 1
Np238 1.28E1-06 1.28E-06 7.82E-12
Np239 1.43E-04 0.000143 8.74E-10
total Np 163642 | |

Am241 9623.9 2.07E+04 30323.9 0.994298
Am242 0.0086 _ 0.0086 2.82E-07
Am242M 7.192 | 7.192 0.000236
Am243 166.705 | 166.705 0.005466
total Am _ 30497.81 | |

-
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ISV isotopic release concentrations

The material balance is based on WHC inventory which is 12/31/99
81210 4.02E-13 4.02E-13 0.000338 The breakdown by Isotope using tank by tank grouping data is decayed to 12/31/95
B1211 4.81 E-11 4.812-il 0.040471 This estimate uses the No Separations data pkg stream 437 as representative of the ISV glass
84212 0 0 0
81213 1.14E-09 1.14E-09 0.959187
B1214 4.73E-15 4.73E-15 3.98E-06
total Bi 1.19E-09

Cs135 126104.3 - 126104.3 0.221572
Cs137 103029.8 3.40E+05 443029.8 0.778428
total Cs 69134.1
N159 62360.92 _ 62360.92 0.929941
N163 4698.096 4698.096 0.070059
total Ni 67059.02

Pb209 .42E-10 3.42E-10 0.189054
Pb21O 6.53-10 6.53E-10 0.360972
Pb211 8.14E-10 8.14E-10 0.449971
Pb212 0 0 0 '
Pb214 6.36-15 6.36E-I5 3.52E-06
total Pb 1.81E-09

The following fractions can be used to estimate the release concentrations
of specific Isotopes using the release concentrilons shown In table 1-5 of the Engineering
Calculation - Flux from ISV Waste Forms ] | |

Example: Table I for uranium release conc. =5.58E.3 g/1, release conc. for U234=5.58E-3*2.15E-8=1.22-10 g/L

Fraction Fraction Fraction
Plutonium Pu238 0.000324 Am241 0.994298 Pb209 0.189054

Pu239 0.933251 Am242 2.822-07 Pb21O 0.360972
Pu240 0.064666 Am242M 0.000236 Pb211 0.449971
Pu24l 0.001759 Am243 0.005466 Pb212 0
Pu242 1.91E-07 Pb214 3.522-06

B1210 0.000338
Uranium U233 7.82E-1O 81211 0.040471

U234 2.15-08 _ B1212 0
{U235 0.006619 81213 0.959187
_ U236 2.44E-08 81214 3.98E-06
|U237 8.96E5- 5
U238 0.993381 Cs135 0.221572 1 1 1 1 1

Cs137 0.778428
Neptunlu Np237 1 N163 - 0.070059

Np238 7.82E-12 1N159 0.929941
INp239 | 8.74E-10 Ni63 0.070059
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Request Number 065

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:_

Phone Number:

Date:Kieth Lusk (ASD

(619) 560-8552

3/20/95

Fax Number: (619) 560-8538

Request Information: Reauest the following information for the remaining alternatives:

Estimated utilitv usage (2as water. etc.)

Need Date: ASAP

Response: See attached response

Data Source/Accuracy:_ Engineering Data Packages

Prepared By:.

Concurrence:

Colin Henderson Date Sent/Faxed:

hmi/ e ffI1A*
Marc Nelson ! Deputy Project Manager
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DATA REQUEST 065

UTILITY CONSUMPTION

NO ACTION TANKS

Operating Resource No Action Tanks Schedule

Water (cubic meters) 1995-2095 peak water usage
Raw 0 during DST retrieval
Sanitary 1.5E6 campaigns 2037-2042 and

2087-2092

Energy 1995-2095
Electrical (Gwh) 1,100
Diesel fuel (m^3) 22

Construction Resources usage split between the two
Water (m^3) 17,000 construction periods
Electricity (GWH) 0.4 2033-2037 and 2083-2087
Propane (m^3) 7,500
Diesel (m^3) 63
Gasoline (m^3) 86

MINIMAL RETRIEVAL- IN SITU VITRIFICATION

Resource ISV Schedule

Water
Potable (liters) 1.2E9 2005-2016
Process water --

Electrical (Gwh) 4.4E3 2005-2016 actual operation
of the ISV 2007-2012

Diesel fuel (m^3) 6.1E3 2005-2016

enginleninfrq.D65



Construction Requirements 1998-2016
Water (m^3) 1.7E8
Electrical (Gwh) 5.6E1
Diesel fuel (liters) 2E10
Gasoline (liters) 1.3E10

EXTENSIVE RETRIEVAL - EX SITU VITRIFICATION (was the TPA)

Resource EXT. RET.- EX SITU VIT Schedule

Water 2004-2023
Raw Water (m^3) 1.1E7
Sanitary Water (m^3) 1. 1E6

Electrical (Gwh) 9E3 2004-2023
Kerosene (m^3) 5.8E4

Construction Resources 1997-2007
Water (m^3) 4.9E5
Electrical (Gwh) 7.3E7
Diesel (liters) 2.1E7
Gasoline (liters) 7.6E6

CURRENT ROUTINE OPERATIONS

Resource Routine Operations Schedule

Water (m^3) 2.09E4/year see note 1

Diesel Fuel (m^3) 0.22/year

Electrical (Gwh) 11/year

Note 1: Routine operations resource usage is the same for all alternatives in 1995 but differ
somewhat as time goes on depending on the schedule of the treatment alternative.

enginleninfrq.065



Request Number

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: / 4

Phone Number:

Request Information:
/ Ai F,

Date:

Fax Number:
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Need Date.

Response:

Data Source/Accuracy:.

Prepared By:, Date Sent/Faxed:

Concurrence: dw I / r tI
Warc Nelson - Deputy Project Manager
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4/10/95

Mike Harker, Arrie Bachrach

Attached is the information you requested in EIR #61, dated 3/21/95.

If you have any questions, please give me, Colin Henderson or Jim Goodwin a call.

Dave Murray



The construction schedule is a ten-hour day, five diJs per week for both TPA and No
Separation alternative.

The operating schedule is three shifts, seven days a week. Operating personnel schedules are
attached. Assume that half of the non-exempt workers are on shiftwork and the other half are
on day shift, five days a week.

eng9ntcnIbq.036



NO ACTION
MANPOWER ESTIMATE
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV B DRAFT OF THE NO DISPOSAL ACTION ENGINEERING PACKAGE
REV 0 Apr 8, 1995 JWG

YEAR (NOTE 1)
K MH EXPENDED PER YR, DESIGN (NOTE 2)
1 4H EXPENDED PER YR, CONST. (NOTE 2)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

EQUIV
TOTAL TOTAL

MH MAN*YR -----------------------------------------------------------------------------------------
(NOTE 4)

qlr
- DESIGN & ENGR (NOTE 5)tflW50,000 375 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

75- CONSTRUCTION (NOTE 5) lbyr

NONEXEMPT 1,875,000 937.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

EXEMPT 3,750,000 1875 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

SUPERVISION 1,125,000 562.50 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0,.M '-OPERATION (NOTE 6) INyV. 3,750

EXEMPT

RAD WORKER 89 90 92 89 90 88 97 97 97 96 95 95 95 95 95

NONRAD WORKER 354 358 366 358 358 352 388 388 386 384 379 379 379 379 379

NON-EXEMPT

RAD WORKER 416 422 431 421 422 414 457 456 455 452 446 446 446 446 446

NONRAD WORKER

0U$B 7-TOTAL

NOTES: 1.
2.
3.
4.
5.
6.
7.

EQUIVALENT MEN
(NOTE 7)

0 0

0

0

0

95

379

446

0

0

0

95

379

446

0

0

0

95

379

1.46

89 90 92 90 90 89 98 97 97 97 95 95 95 95 95 95 95 95 95 95

7,500,000 3,750 948 960 981 958 960 943 1,040 1,038 1,035 1,029 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015

SCHEDULE FROM TABLE 5-21
THE MANHOUR DISTRIBUTION WAS ESTIMATED BY JACOBS

JACOBS ASSUMES 2000 WORKING MANHOURS PER YEAR
TOTAL RANHOURS FROM TABLE 5-8. JACOBS ASSUMES 10% OF THE TOTAL HOURS ARE ENGINEERING, 25% ARE EXEMPT, 50% ARE NON-EXEMPT AND 15% ARE SUPERVISI
MANHOURS FROM TANK WASTE OPERATIONS DATA (SPREADSHEET) -- NO OISPOSAL ACTION IN THE ROUTINE OPERATIONS DATA PACKAGE.
GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X (M EXPENDED PER YEAR)

0 0 0

0

0

0

95

379

446

95

379

446



2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
30% 40%

10% 10% 10% 10% 10%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 113 150

0

0

0

0

0

0

0

0

0

0 0

0 0

0 0

0 0 0 0 0 0 0 0

0 94 94 94. 94 94

0 188 188 188 188 188

0 56 56 56 56 56

95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95

379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379 379

446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446 446

95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95 95

1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,015 1,128 1,165 1,353 1,353 1,353 1,353 1,353 1,015 1,015 1,015

0

0

0

0

0

0



2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

0

95

379

446

95

1,015

0

0

0

95

379

0

0

0

95

379

446 446

95 95

1,015 1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

0

0

0

95

379

446 446

95 95

1,015 1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

0

0

0

95

379

0

0-

0

0

0

0

95 95

379 379

446 446 446 446

95 95 95 95

1,015 1,015 1,015 1,015

0

0

0

95

379

446

95

1,015

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015



2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079 2080 2081 2082 2083 2084 2085 2086
10% 20%

10% 10% 10% 10%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38 75 0 0

0

0

0

95

379

446

95

0

0

0

95

379

446

95

0

0

0

95

379

446

95

0

0

0

95

379

446

95

0

0

0

95

379

446

95

0

0

0

95

379

446

95

1,015 1,015 1,015 1,015 1,015 1,015

0

0

0

95

379

0

0

0

95

379

94 94 94

188 188 inn

56 56 56

95

379

446 446 446

95 95 95

1,015 1,015 1,015

95

379

446

95

1,053

0

94

188

56

95 '95 95 95

379 379 379 379

6 446 446 446

95 95 95 95

1,428 1,353 1,353 1,353

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

0

0

0

95

379

446

95

1,015

0

0

0

95

379

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

0

0

0

95

379

446

95

1,015

446 446

95 95

1,015 1,015



2087 2088 2089 2090 2091 2092 2093 2094 2095 2096 2097

10%

9

18

5

100%
100%

.-.... ---.... *............ --------------- --------------------------- TOTAl.

0 0 0 0 0 0 0 0 0 0 0 375

4 0 0 0 0 0 0 0 0 0 0 938

8 0 0 0 0 0 0 0 0 0 0 1,875

6 0 0 563

95 9,760

379 38,939

446 45,824

95 9,764 QA

1,015 108,037

- l a
)

95

379

95

379

95

379

446

95

1,353

95

379

446

95

1,015

95

379

446

95

1,015

95

379

446

95

1,015

95

379

446

95

1,015

446 446

95 95

1,015 1,015

95

379

446

95

1,015

95

379

446

95

1,015

95

379

446

95

1,015

C C>



ISV, INCLUDING CLOSURE
IN SITU VITRIFICATION PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV B DRAFT OF THE IN SITU VITRIFICATION TECHNICAL DATA
FEB 1995 AND FROM REV B DRAFT OF THE CLOSURE TECHNICAL DATA PACKAGE DATED MARCH 1995
REV 0 1 .Apr 8, 1995 JWG-

PACKAGE DATED

% MANHOURS EXPENDED PER YR FOR R & D
% MANHOURS EXPENDED PER YR FOR CONST DESIGN

% MANHOURS EXPENDED PER YR FOR CONST
% MANHOURS EXPENDED PER YR FOR OPR

% MANHOURS EXPENDED PER YR FOR CLOSURE DESIGN
% MANHOURS EXPENDED PER YR FOR CLOSURE (D&D)

% MANHOURS EXPENDED PER YR FOR MON & MAINT

(NOTE 1)
(NOTE 2)
(NOTE 2)
(NOTE 3)
(NOTE 4)
(NOTE 4)
(NOTE 2)

YEAR 1998 1999 2000 2001
5% 10% 15% 20%
5% 10% 15% 20%
2% 4% 6% 6%

6% 6%

EQUIV
TOTAL TOTAL

MH MAN*YR -

(NOTE 8)
EQUIVALENT MEN

(NOTE 9)

RESEARCH AND DEVELOPMENT (NOTE 1) 785,000 393 20 39 59 79 79 59 59 0

CONSTRUCTION (NOTE 5)

DESIGN & ENGR

NONEXEMPT NONRAD W'KR

EXEMPT NONRAD WORKER

SUPERVISION

VITRIFICATION OPERATION (NOTE 6)

EXEMPT RAD

EXEMPT NONRAD

NONEXEMPT RAD

NON EXEMPT NONRAD

ROUTINE OPERATION (NOTE 12)

8,800,000 4400 220 440 660 880 880 660 660

26,400,000 13200 264

0

528 792 792 792 792 1056 1320

2,200,000 1100 22 44 66 66 66 66 88 110

6,600,000 3300 66 132 198 198 198 198 264 330
07OI Z2,121Z

3,600,000 1800 0 0 108 108 108 108 108 108

2,200,000 1100 0 0 66 66 66 66 66 66

8,900,000 4450 0 0 267 267 267 267 267

1,400,000 700 0 0 42 42 42 42 42

267

EXEMPT RAD

EXEMPT NONRAD

NONEXEMPT RAD

NON EXEMPT NONRAD

CLOSURE (NOTE 7)

14- DESIGN/ENGINEERING

NONEXEMPT RAI)

SUPERVISION

MONITORING AND MAINTENANCE (NOTE 11)

89 90 88 97 97 97 96 95

358 358 352 388 388 386 384 379

421 422 414 457 456 455

90 90 89 9 917

1,52s I

446

95

208,000 104 0 0 0 0 0 0 0 0

364,000 182 0 0 0 0 0 0 0 0

65,000

6

0

0

0

0

0

0

0

0

0

0

0

0

0 0

0 0

1,550 2,143 3,201 3,538 3,536 3,293

1. SCHEDULE AND MANHOURS FROM SECTION
2. SCHEDULE FROM TABLE 7-21, IN SITU.
3. MANHOUR DISTRIBUTION FROM FIG 8-1,
4.
5.

6.
7.
a.
9.

4.2.3, IN SITU. JACOBS ASSUMES AN AVERAGE WAGE OF $585 PER HOUR.
DISTRIBUTION ESTIMATED BY JACOBS

IN SITU.
BARRIER CONSTRUCTION SCHEDULE FROM TABLE 5-12, CLOSURE DATA PACKAGE, IN SITU DISPOSAL. MANHOUR DIST. ASSUMED BY JACOBS
DATA FROM FIGURE 7-8, IN SITU. JACOBS ASSUMES 20% OF THE TOTAL HOURS ARE ENGINEERING, 60% ARE RAD WORKERS, 5% ARE
NON RAD WORKERS AND 15% ARE SUPERVISION.
OPERATIONAL MANHOURS FROM TABLE 7-3, IN SITU.
DATA FROM FIGURE 5-21, CLOSURE DATA PACKAGE, IN SITU DISPOSAL.
JACOBS ASSUMES 2000 MANHOURS PER YEAR
GENERAL CALCULATION: (EDUIVALENT TOTAL MAN YR) X I% EXPENDED PER YEAR)

10.
11. SEE TABLE 5-7 IN THE CLOSURE DATA PACKAGE
12. DATA FROM TANK FARM OPTIONS DATA -- IN SITU VITRIFICATION; ROUTINE OPERATIONS DATA PACKAGE.

2002
20%
20%

6%
6%

2003.
15%
15%

6%
6%

2004
15%
15%
8%
6%

2005

10%
6%

-zi ~ [ ((

TOTAL

NOTES:

3,639 3,258



2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

10% 10% 7% 4% 3% 3% 3% 3% 3% 3% 3%
6% 7% 6% 6% 6% 6% 6% 6% 5% 5% 5%

20% 30% 30% 20%
5% 10% 15% 20% 20% 15% 15%

2024
TO

2124

100

100%
100%
100%
100%
100%
100%

TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

C 1320 1320 924 528 396 396 396 396 396 396 396

110 110 77 44 33 33 33 33 33 33 33

330 330 231 132 99 99 99 99 99 99 99

108 126 108 108 108 108 108 108 90 90 90

66 77 66 66 66 66 66 66 55 55 55

267 312 267 267 267 267 267 267 223 223 223

42 49 42 42 42 42 42 42 35 35 35

89 87 77 76 75 74 71 70 70 66 67

357 348 308 306 300 296 285 281 279 266 266

420 410 363 360 353 348 335 331 329 313 313

90 88 78 77 75 74 72 71 70 67 67

0 0 0 0 21 31 31 21 0 0 0

0 0 0 0 0 0 0 9 18 27 36

0 0 0 0 0 0 0 2 3 5 7

0 0 0 0 0 0 0 0 0 0 0

3,199 3,257 2,541 2,006 1,835 1,834 1,805 1,796 1,700 1,675 1,686

393

4,400

13,200

1,100 '00

3,300
2 ,2000

1,800

1,100

4,450

700

1,704

6,817

8,025

1,716

104

182

600 600

600 49,623

#3v

o p vc" s- -l lo 3 1 - -Vs



TPA; WASTE RETRIEVAL AND TRANSFER

CONSTRUCTION PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE
REV I . Mar 22, 1995 JWG

% MH EXPENDED PER YR,
% MH EXPENDED PER YR,

YEAR (NOTE
DESIGN (NOTE

CONST. (NOTE

1)
5)
5)

1998
5%
3%

FROM THE TPA SECTION OF THE REV 8 DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE DATED JANUARY 1995

1999 2000
10% 10%

4% 5%

2001

10%

6%

2002 2003 2004
10% 10% 10%
7% 6% 6%

2005
10%
6%

2006
5%

6%

ECUIV

TOTAL TOTAL

MH MAN*YR.----

(NOTE 2)(NOTE 3)

2007
4%

6%

2008
3%
6%

2009
2%
6%

EQUIVALENT MEN

(NOTE 5)

DESIGN & ENGR

CONSTRUCTION

RAD WORKER

NONRAD ATION WORKER

SUPERVISORY

6,000,000 3,000 150 300 300 300 300

600,000 300 9 12 15 18 21

12,600,000 6,300 189 252 315 378 441

2,000,000 1,000 30 40 50 60 70

300 300 300 150 120 90 60 60 60 60 30 30 30 30 30

18 18 18 18 18 18 18 18 18 18 15 12 9 6 3

378 378 378 378 378 378 378 378 378 378 315 252 189 126 63

60 60 60 60 60 60 60 60 60 60 50 40 30 20 lb

21,200,000 10,600 378 604 680 756 832

NOTES: 1. SCHEDULE FROM TABLE 5-21

756 756 756 606 576 546 516 ( 516

6,300

1,000

516 516 410 334 258 182 1061 10,600

2Z; ('0

2. TOTAL MANHOURS FROM TABLE 5-6.

3.

4.
5.
6.

USED THE WORK DISTRIBUTION
ADJUSTED TOTAL TO REV B TOTALS BY ADJUSTING NONRAD WORKERS
THE NUMBER OF MAN HOURS PER YEARS ARE ASSUMED TO BE 2000.
THE MANHOUR DISTRIBUTION IS BY JEG

FROM FEVISION A
AND BY DELETING

FOR DESIGN, RAD & NONRAD WORKER AND SUPERVISION

SUBSURFACE BARRIERS

GENERAL CALCULATION. (EelVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)
EXCLUDES UNDERGROUND BARRIERS

TPA WRT CONST MH

2010 2011
2% 2%
6% 6%

2012
2%
6%

2013
1%
5%

2014
1%
4%

2015
1%
3%

2016 2017
1% 1%

2% 1%

100%

100%

TOTAL

TOIAL

3,000

300



0

TPA; WASTE RETRIEVAL AND TRANSFER

OPERATING PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM THE TPA SECTION OF
REV 1 Mar 22, 1995 JWG

YEAR (NOTE 1) 2001 2002 2003 2004 2005
% MH EXPENDED PER YR (NOTE 1) 1% 2% 2% 2% 2%

THE REV B DRAFT OF THE WASTE RETRIEVAL AND TRANSFER PACKAGE BATED JANUARY 1995

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
2% 2% 2% 7% 8% 8% 8% 8% 8% 8% 8% 8% 7% 2% 1% 1% 1%

ECUIV

TOTAL TOTAL
Hit MAN*YR------------------------------------------------

(NOTE 2)(NOTE 3)
NONEXEMPT

RAD WORKER

RONRAD WORKER

EXEMPT

RAD WORKER

NONRAD WORKER

TOTAL

34,000,000

12,000,000

17,000

6,000

170

60

340

120

340

120

340

120

340

120

6,000,000 3,000 30 60 60 60 60

13,000,000 6,500 65 130 130 130 130

65,000,000 32,500 325 650 650 650 650

NOTES: 1. SCHEDULE FROM TABLE 5.1 BACKUP, PAGE All.
2. TOTAL MANHOURS FROM TABLE 5-2
3. THE NUMBER OF MAN HOURS PER YEARS ARE ASSUMED
4. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR)

340

120

60

130

650

340

120

60

130

650

340 1190

120 420

60

130

650

EQUIVALENT MEN

(NOTE 4)

1360 1360 1360 1360 1360 1360 1360 1360 1190 340

480 480 480 480 480 480 480 480 420 120

210 240

455 520

2,275(2,600

240

520

2,600

240

520

2,600

240

520

2,600

240

520

2,600

240

520

2,600

240

520

2,600

240 210

520 455

2,600(2,275

TO BE 2000.
X IX EXPENDED PER YEAR)

TPA WRT OPR MH

170

60

30

65

325

170

60

30

65

325

170

60

30

65

325

60

130

650



2023 2024
1% 1% 100%

TOTAL

170 170 17,000

60 60 6,000

30 30 3,000

65 65 6,500

325 325 32,500

TPA WRT OPR MH



0

TPA; WASTE RETRIEVAL AND TRANSFER

DECONTAMINATING AND DECOMISSIONING PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM THE TPA SECTION OF THE REV 8 DRAFT OF THE WASTE

REV I Mar 23, 1995 JWG

RETRIEVAL AND TRANSFER PACKAGE DATED JANUARY 1995

YEAR (NOTE 1)
% Nil EXPENDED PER YEAR (NOTE 4)

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
5% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7%

2024 2025 2026
7% 6% 5% 100%

TOTAL EQUIV
Hil MEN*YR --------------------------- EOUIVALENT MEN --------------------- ---------- TOTAL

(NOTE 2) (NOTE 5)

9,810,000 4,905 245 343 343 343 343 343 343 343 343 343 343 343 343 294 245 4,905

SCHEDULE FROM TABLE 5-17

THE NUMBER OF MAN HOURS PER YEARS ARE ASSUMED TO BE 2000.

FOOTNOTES FOR TABLE 6-21 (OF REV A) SPECIFY THE FOLLOWING LABOR COSTS FOR DD:
30 X OF CAPITAL (EX CONTINGENCY); TABLE 5-14

NOTE THE BASIS IS DIFFERENT THAN THE TPA PROCESS ASSUMPTION. THREE YEARS OF OPERATING LABOR IS NOT INCLUDED

JACOBS ASSUMES THAT CAPITAL IS 60% LABOR AND THAT TIlE LABOR RATE IS 60 S/HR.

30% OF CAPITAL AT 60% LABOR, MILLIONS 30% X 3,270 X

TOTAL LABOR HOURS AT 60 S/HR
60% = $589

9810000

4.
5.
6.

MANHOUR DISTRIBURIION ESTIMATED BY JACOBS.

GENERAL CALCULATION: (EUIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

D&D IS NOT DISCUSSED IN THE TEXT, THE SCOPE IS UNDEFINED AND COST ESTIMATES ARE VERY ROUGH.

TPA WRT D&D MH

01

D&D LABOR

NOTES: 1.
2.
3.



TPA; WASTE RETRIEVAL AND TRANSFER
MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

M&H ARE DECLARED "NAI IN TABLE 5-17 AND ARE NOT DEISCUSSED IN THE TEXT. PRESUMABLY THE CLOSURE ACTION IS
STARTED IMMEDIATELY AFTER OPERATIONS CEASE.

TPA WRT M&M MH



TPA
CONSTRUCTION PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM

REV 1 Mar 23, 1995 JWG

REV 8 DRAFT OF THE TPA ENGINEERING PACKAGE DATED MARCH 1995
(I I?

% Hit EXPENDED PER

% MHit EXPENDED PER

DESIGN & ENGR

CONSTRUCTION

NONRADIATION WORKER

SUPERVISORY

TOTAL

1996 1997
8% 12%
3% 6%

1998
15%
9%

1999
15%
9%

YEAR (NOTE 1)

YR, DESIGN (NOTE 4)

YR, CONST. (NOTE 1)

EQUIV

TOTAL TOTAL

MH MAN*YR

(NOTE 2)(NOTE 3)

10,000,000 5000 400 600 750 750

24,000,000 12000 360 720 1080 1080

5,600,000 2800 84 168 252 252

39,600,000 19,800 844 1,488 2,082 2,082

2000
15%
15%

2001
15%
13%

2002
10%
12%

2003
5%

11%

2004
2%

11%

2005
1%

5'.

2006

1%

3%

2007.
1%

2%

2008
1%
1%

2009
1%
0%

102%
100%

TOTALEQUIVALENT MEN

(NOTE 5)

750 750

1800 1560

420 364

2,970 2,674
ffoL-

500 250 100 50 50 50 50 50 5,100

1440 1320 1320 600 360 240 120

336 308 308 140

2,276 1,878 1,728 790 494 346

0 12,000

84 56 28 0 2,800

198 50 19,900

NOTES: 1. SCHEDULE AND DISTRIBUTION FROM FIGURE 10-1

2. TOTAL MANIIHURS FROM TABLE 9-9
3. ASSUMED 2000 MAN HOURS PER YEAR
4. THE DESIGN MANIHdUR DISTRIBUTION IS BY JEG.

5. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

TPA CONST Hit



0 0

TPA

OPERATING PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING MANHOURS AND SCHEDULE FROM THE REV B DRAFT OF THE TPA PACKAGE DATED MARCH 1995

REV 1 Mar 23, 1995 JWG 27

YEAR (NOTE 1) 1998 1999.2090 2001 2002 2003 2004 2005 20Q6 2007 2008 2002 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 202Z 202a

% MH EXPENDED PER YEAR (NOTE >)t 1% 1% 1% 2% 2% 4% 4% 5% 5% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 4% 6% 5% 5% 4% 4% 2% 1%

TOTAL EQUIV
PHI MEN/YR ------------------------------------------------ EQUIVALENT MEN ------------------------------------------------------------------

(NOTE 2) (NOTE 3) (NOTE 4)

0 0 0

3,500,000 1,750 18

0

18

0

18

0

35

0

35

0

70

0

70

0

88

0

88

0

70

0

70

27,000,000 13,500 135 135 135 270 270 540 540 675 675 540 540

0 0 0 0 0 0 0 0 0 0 0 0 0

30,500,000 15,250 153 153 153 305 305 610 610 763 763 610 610

NOTES: 1. SCHEDULE FROM FIGURE 10-2
2. TOTAL RANHOURS FROM TABLE 9-3
3. ASSUMED 2000 RAN HOURS PER YEAR FOR OPERTIONS
4. GENERAL CALCULATION: (EGIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

0

70

540

0

610

0

70

540

0

610

0

70

540

0

610

0

70

540

0

610

"-C

/

0

70

540

0

610

0

70

540

0

610

0

70

0 0

70 70

540 540 540

0 0 0

610 610 610

0

105

810

0

915

0

88

675

0

763

0

88

675

0

763

0

70

a

70

0

35

540 540 270

0 0 0

610 610 305

K

TPA OPR MH

NONEXEMPT

RAD WORKER

NONRAD WORKER

EXEMPT

RAO WORKER

NONRAD WORKER

TOTAL

0

18

135

0

153



U

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
1% 1% 1% .20% .20% .20% .20% .20% .20%

0 0 0 0 0 0 0

0 4 4 4 4 4 4

0 0 0 0

18 IS 15 0

135 135 135 0

0 0 0 0

153 153 153 0

100%

TOTAL

0

1,754

0 27 27 27 27 27 27 13,527

0 0 0 0 0 0 0 0

0 31 31 31 31 31 31 15,281

*1 IAl

TPA OPR MH

'IS
K

K)



TPA

DECONTAMINATION AND

ESTIMATED BY JACOBS

REV I

DECOMISSIONING PERSONNEL ESTIMATE

USING MANHOURS AND SCHEDULE FROM THE REV 8 DRAFT OF THE TPA PACKAGE DATED MARCH 1995

Mar 22, 1995 JWG

YEAR (NOTE 1)
Ni l EXPENDED PER YEAR (NOTE 6)

TOTAL EQULIV

MH MEN/YR -------------
(NOTE 2) (NOTE 3)

2019 2020 2021 2022 2023 2024 20?5 2026 2Q27 2028
4% 8% 12% 13% 13% 13% 13% 12% 8% 4% 100%

EQUIVALENT

(NOTE 5)

MEN -------------------- TOTAL

2,226,000 1,113

226,200 113

1,484,000 742

45 89 134 145 145 145 145 134 89 45

5 9 14 15 15 15 15 14 9 5

30 59 89 96 96 96 96 89 59 30

NORRAD WORKER 150,800 75 3 6 9 10 10 10 10 9 6 3 75

4,087,000 2,044 82 163 245 266 266 266 266 245 163 82 2,044

SCHEDULE FROM TABLE
TOTAL MANHOURS FROM

9-20
TABLE F-B.

ASSUMED 2000 WORKING MAN
THE IANHOUR DISTRIBUTION

HOURS
IS BY

JACOBS ASSUMES THAT 40% ARE EXEMPT.

PER YEAR.

JEG.
5. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

GENERAL NOTE: TABLE 9-20 ASSUMES 5 YEARS FOE D&D (NOTE 4) WHILE TABLE F-6 ASSUMES 2 YEARS

WE MADE No ASSUMPTIONS AND USED THE RAW DATA.

NONEXEMPT

RAD WORKER

NONRAD WORKER

EXEMPT

RAD WORKER

1,113

113

TOTAL

742

NOTES: 1.
2.
3.
4.



TPA

MONITORING AND MAINTENANCE PERSONNEL ESTIMATE

ESTIMATED BY JACOBS USING MANHOURS AND SCIIEDULE FROM THE REV B DRAFT OF THE TPA PACKAGE DATED MARCH 1995

REV 1

% MH EXPENDED PER

Mar 22, 1995

YEAR (NOTE 1)

YEAR (NOTE 6)

TOTAL EOUIV
MH MEN/YR ------------------

(NOTE 2) (NOTE 3)

JWG

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
8% 8% 8% 8% 8% 8% a% a% 8% 7% 7% 7% 7%

EQUIVALENT MEN

(NOTE 5)

NONEXEMPT

RAD WORKER 26,100 13 1 1 1 1 1 1 1 1 1 1 1 1 1 13

NONRAD WORKER 104,400 52 4 4 4 4 4 4 4 4 4 4 4 4 4 52

EXEMPT

RAD WORKER 17,400 9 1 1 1 1 1 1 1 1 1 1 1 1 1 9

HONRAD WORKER

TOTAL

69,600 35 3 3 3 3 3 3 3 3 3 2 2 2 2

217,500 109 9 9 9 9 9 9 9 9 9 8 8 a 8 109

SCHEDULE FROM TABLE 9-20
TOTAL MANHOURS FROM TABLE
ASSUMED 2000 WORKING MAN
THE MANHOUR DISTRIBUTION

F-8. JACOBS ASSUMES

HOURS PER YEAR.
IS BY JEG.

THAT 40% ARE EXEMPT.

5. GENERAL CALCULATION: (EQIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

TPA M&M MH

100%

TOTAL

35

NOTES: 1.

2.

3.

4.



0
TPA CLOSURE
TANK FARM CLOSURE PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM
REV 0 Apr 8, 1995 JWG

YEAR
% MR EXPEND PER YR, TK STAB DSGN
% MR EXPENDED PER YR, TANK STAB
% MH EXPEND PER YR, BARRIER DSGN

% MH EXPENDED PER YR, BARRIER
% MH EXPENDED PER YR, M&M

(NOTE 1)
(NOTE 6)
(NOTE 6)
(NOTE 6)
(NOTE 6)
(NOTE 6)

2010
5%
3%

REV B DRAFT OF THE CLOSURE TECHNICAL DATA PACKAGE DATED MARCH 1995

2011
6%
4%

2012
7%
5%

2013
8%
6%

2014
8%
6%
5%

2015
8%
6%
7%

2016
8%
6%
7%

2017
8%
6%
7%

2018
8%
6%
7%

2019
8%
6%
7%

2020
8%
6%
7%

2021
7%
6%
7%

2022
6%
6%
7%

2023
5%
6%
7%

2024 2025

6% 6%
7% 7%

1 1 1 1 1 1 1 1 1 1 1 1 1 1

EQUIV
TOTAL TOTAL

MH MAN*YR EQUIVALENT MEN
(NOTE 7)

TANK STABILIZATION WITH CONCRETE (NOTE 2)

DESIGN & ENGR

RAD WORKER

NONRADIATION WORKER

96,000 48 2 3 3 4 4 4 4 4 4 4 4 3 3 2 0 1 0

18,000

1,300

9 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

23,000 12 0 0 1 I 1 1 1 1 1 1 1 1 1 1 1

BARRIER CONSTRUCTIO1N (NOTE 3)

DESIGN

RAD WORKER

SUPERVISION

MAM (NOTE 4)

RAD WORKER

TOTAL

266,000

488,000

86,000

11,000

989,300

133 0 0 0 0 7 9 9 9 9 9 9 9 9 9 9 9

241, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 0 0 6 6 6 6 6 6 6 6 6 6 6 6 6 6

3 4 10 11 17 20 20 20 20 20 20 19 19 18 16 16

NOTES: 1.
2.
3.
4.
5.
6.

SCHEDULE FROM FIGURES 5-11 and 5-12
TOTAL MANHOURS FROM TABLE 5-28. OR
TOTAL MANHOURS FROM 5-2D
MANHOURS FROM 5-7. THIS TABLE IS I

OUT STABIL12ATION OF BOTH TANKS AND EQUIPMENT IS ASSUMED.

N STAFF HOURS PER YEAR
ASSUMED 2000 NAN HOURS PER YEAR
THE DESIGN MANHOUR DISTRIBUTION IS BY JEG.

7. GENERAL CALCULATION: (EQUIVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

TPA CLOSURE MR

SUPERVISION



2035
TO

2026 2027 2028 2029 2030 2031 2032 2033 2034 2134
100%

5% 5% 100%
7% 6% 5% 100%

5% 10% 20% 30% 20% 10% 5% 100%
1 1 1 1 1 1 1 1 1 100

.-.----------------------------------------------------------- TOTAL

0 0 0 0 0 0 0 0 0 0 48

0 0 0 0 0 0 0 0 0 0 9

0 0 0 0 0 0 0 0 0 0 1

1 1 0 0 0 0 0 0 0 0 12

9 8 7 0 0 0 0 0 0 0 133

0 0 12 24 49 73 49 24 12 0 244

0 0 2 4 9 13 9 4 2 0 43

6 6 6 6 6 6 6 6 6 550 677

16 15 27 34 63 92 63 34 20 550 1,166

TPA CLOSURE MX



0

CAPSULE DRY STORAGE (NO ACTION)
PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV
REV 0 Apr 6, 1995 JwG

% MH EXPENDED PER
% Hi EXPENDED PER

% MH EXPENDED
% MH EXPENDED PER

YR,
YR,

PER
YR,

DESIGN
CONST.

YR, PKG
STORAGE

(NOTE 1)
(NOTE 1)
(NOTE 1)
(NOTE 1)

2002 2003
40% 60%
5% 20%

EQUIV/ (Std Jt16li*44 TOTAL
/ l - MAN*YR -------

DESIGN & ENGR (NOTE 2) 15 6

CONSTRUCTION (NOTE 2)

NONRADIATION WORKER 70

SUPERVISORY 15 1

PACKAGING OPERATIONS (NOTE 3)

RAD

NONRAD

DRY STORAGE (NOTE 3)

RAD

B DRAFT OF THE CAPSULE ENGINEERING PACKAGE DATED FEBRUARY 1995

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

20% 20% 10% 10% 10% 5%
5% 5% 5% 5% 5% 5% 5% 5% 5%
2% 2% 2% 2% 2% 2% 2% 2% 2%

----------------------- EGUIVALENT MEN -----------------------------------------------------------------

(NOTE 4)

9 0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0

14 14 14 7 7 7 4 0 0 0 0 0 0 0 0 0

3 3 3 2- 2 2 1 0 0 0 0 0 0 0 0 0

140 0 0 0 0 0 0 0 0 7 7 7 7 7 7 7 7 7

54 0 0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3

700 0 0 0 0 0 0 0 0 14 14 14 14 14 14 14 14 14

1,184 10

I T L(

0 0 0 0 0 0 0 4 4 4 4 4 4 4 4 4

26 17 17 9 9 9 4 28 28 28 28 28 28 28 213 28

1. SCHEDULE TAKEN FROM FIGURE 3-2. MANHOUR DISTRIBUTION ESTIMATED BY JACOBS
2. CONSTRUCTION MANYEARS FROM TABLE 4-2. JACOBS ASSUMES THAT 15% OF CONSTRUCTION MANHOURS WILL BE DESIGN AND THAT 15% WILL BE SUPERVISION AND STAFF.
3. OPERATIONAL AND STORAGE/DISPOSAL MAN YEARS FROM TABLE 4-5
4. GENERAL CALCULATION: (EI0VALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

6SC( Sove -z. w a -. rvtts Iff7 --- 2 . ^2_ -- 33cp.5-

CAPSULE DRY STORAGE MANHOURS

-At-

NONRAD

TOTAL

NOTES:



2030
TO

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2090

5% 5% 5% 5%
2% 2% 2% 2%

5%
2%

57. 5%
2% 2%

5%
2%

5%
2%

5%
2%

100%
100%

5% 100%
2% 60% 100%

TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 15

0 0 0 0 0 0 0 0 0 0 0 0 70

0 0 0 0 0 0 0 0 0 0 0 0 15

7 7 7 7 7 7 7 7 7 7 7 0 140

3 3 3 3 3 3 3 3 3 3 3 0 54

14 14 14 14 14 14 14 14 14 14 14 420 700

4 4 4 4 4 4 4 4 4 4 4 114 190

28 28 28 28 28 28 28 28 28 28 28 534 1,184

CAPSULE DRY STORAGE MANHOURS

g



CAPSULE OVERPACK AND SHIP MANHOURS (AKA NO IMMOBILIZATION OR CAPSULE TPA)

PERSONNEL ESTIMATE
ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV 8 DRAFT OF THE CAPSULE ENGINEERING
REV 0 Apr 6, 1995 JWG

PACKAGE DATED FEBRUARY 1995

% MH EXPENDED PER YR, DESIGN (NOTE 1)
% MH EXPENDED PER YR, CONST. (NOTE 1)

% MH EXPENDED PER YR, PKG (NOTE 1)
% MH EXPENDED PER YR, STORAGE (NOTE 1)
% MH EXPENDED PER YR, SHIPPING (NOTE 1)

2002 2003 2004 2005 2006 2007 2008
40% 60%
5% 20% 20% 20% 10% 10% 10%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

5%
6% 6% 6% 6% 6% 5% 5% 5% 5% 5%
4% 4% 4% 4% 4% 4% 4% 3% 3% 3%

DESIGN & EUGR (NOTE 2)

CONSTRUCTION (NOTE 2)

NONRADIATION WORKER

SUPERVISORY

PACKAGING OPERATIONS (NOTE 3)

EQUIV
TOTAL

MAN*YR --

~5a

7

5

Th/-o

-------------- EQUIVALENT EN-----------------------------------------------------------------------
(NOTE 4)

6 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 14 14 14 7 7 7 4 0 0 0 0 0 0 0 0 0 0

1 3 3 3 2 2 2 1 0 0 0 0 0 0 0 0 0 0

RAD

NONRAD

DRY STORAGE (NOTE 3)

RAD

NONRAD

SHIPPING (NOTE 5)

TOTAL

1 16 0

7 0

1 0

0 0

,184 10

0 0 0 0 0 0 0 8 8 8 8 8 7 7 7 7 7

0 0 0 0 0 0 0 3 3 3 3 3 3 3 3 3 3

0 0 0 0 0 0 0 28 28 28 28 28 28 28 21 21 21

0 0 0 0 0 0 0 8 8 8 8 8 8 8 6 6 6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 17 17 9 9 9 4 47 47 47 47 47 45 45 36 36 36

NOTES:

SCHEDULE TAKEN FROM FIGURE 3-2. HANIOUR DISTRIBUTION ESTIMATED BY JACOBS
CONSTRUCTION MANYEARS FROM TABLE 4-2. JACOBS ASSUMES THAT 15% OF CONSTRUCTION MANHOURS WILL BE DESIGN AND THAT 15% WILL BE SUPERVISION AND STAFF.
OPERATIONAL AND STORAGE/DISPOSAL MAN YEARS FROM TABLE 4-5
GENERAL CALCULATION: (EelVALENT TOTAL MAN YR) X (% EXPENDED PER YEAR)

6. THERE ARE NO D&D MAN11URS OR SCHEDULE BECAUSE THE WESF FACILITY WILL BE RETROFIT FOR THE OVERPACK OPERATION.

,,,,'An< (s /a'

OVERPACK & SHIP MANHOURS

I.
2.
3.
4.
5.

0

/ v
t r mot.. 4Agr M 94 57* -23 la



2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

5% 5% 5% 5% 5%
3% 3% 3% 3% 3%

5%
3%

5%
3%

5%
3%

5%
3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3% 3%

16% 17% 17% 17% 17% 16%

100%
100%
100%
100%
100%

TOTAL

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 70

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15

7 7 7 7 7 .7 7

3 3 3 3

21 21

7 7 0 0 0 0 0 0 0 0 0 0 0 0 140

3 3 3 3 3 0 0 0 0 0 0 0 0 0 0 0 0 54

21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 700

6 6 6 6 6 6 6 6

0 0

6 6 6 6 6 6 6 6 6 6 6 6 6 190

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

36 36 36 36 36 36 36 36 36 27 1,18.

OVERPACK & SHIP MANHOURS



Request Number 067

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Mike Harker Date: April 26J995

Phone Number: (509) 736-0616 Fax Number: (509) 736-7504

Request Information: For all 3 capsule alternatives the number of trips for truck/rail - Breake

it down into construction & processing. Further break it down into onsite/offsite. Indicate

origin of transport (example: Portland/Seattle or Tri-Cities).

Need Date: 04/28/95

-----------------------------------------------------------------------------

Response: Attached

Data Source/Accuracy: Engineering Data Packages for Capsules. TPA & Closure. Letter

from Fredenbure to Randkle. 04/07/95

Prepared By: D. Murray Date Sent/Faxed: 04/28/95

Concurrence: ,r# z t 4
Marc Nelson - Deputy Project Manager

enginleninfrq.067



CAPSULE TRANSPORTATION

Construction Truck Trips

No Action Overpack & Ship Vitrification

Portland/Seattle 72 trips 19 trips *

Tri-Cities 139 trips 139 trips *

Operations Truck Trips

No Action O'pack & Ship Vitrification

Portland/Seattle 18 trips 13 trips *

Pit 30 - 4 km r.t. 87 trips *

WESF- 4 km r.t. 98 trips 98 trips 98 trips

RMl (To Repository) 5 trips for 20-car train

*Included in vitrification plant data

Assumptions:

1 Concrete: 29000 trips= 480,000m3 - TPA Pkg
2
3

Steel: 9500 trips= 114,300 mt - TPA Pkg
Sand: 1 trip= 6.1m3 - Closure Pkg

4 Capsules: 98 multi purpose canisters- Letter from Fredenburg to Randkle, 04/07/95.

enginleninfrq.067
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WHC-SD-WM-DP-087 Rev. B

Table 4-1. Resource Usage for Each Disposal Mode: Cons ction
Phase for Cesium and Strontium Capsule. -

.Onsite sabilxzation andj G661"gi

sa Vitrifi

.. esoue Unts No Action Storage cation and

~Warrier~ TodispOl:
contauneni--

Land

Surface committed ha 3.3 K- 513 1.5
Temporarily ha 1.5 -- 1.5 1.5
Permanently ha 1.8 - 3.8 --

Subsurface committed ha - 2.0 --

Water i 390 170,000 170,000 390

Energy

Electrical GWh 0.08 - - 0.08 0.01
Propane 113  580 - 580 140

Diesel fuel 113 - 1,500 1,500 0.0

Gasoline M3 200 17 220 50

Materials

Concrete m3 2,300 - 2,300 2.300

Steeltgfmf 8/s 11V 0/.--'

Stainless steel I.Irnt17 -~ y 17 15
Chromium t 3.6 - 3.6 3.2
Nickel t 1.6 -f 1.6 1.4

Copper t 5 .1p 4.1 4.1 4

Aluminum 4z D 0.7 - 0.7 0.7

Zinc t 0.6 .- (0.6 0.6

Lead t 25 A - 25 25

Lumber m3 290 - 290 290
Argon in 90 - 90- 80

Silica sand M3 - - -

Soil M' - 56,000 56,000 j -

Basalt riprap M3 - 170,000 170,000 ( -

Rock filter 113 - 1 12,000 12,000 g -

Ja re tc0 c'~c3001,39COrjS
Sa g sawatt our t v C

'Total equals barrier values plus continued storage values except land.
(6-zc 6 $

ZResource usage, costs, and personnel requirements for the vitrification and disposal option. Under this alternative, the contents
of the cesium and strontium capsules will be sent to an existing vitrification plant for processing. The mass requiring
vitrification from the cesium and strontium capsules is less than I% of the tank materials that require vitrification. Therefore,
the processing of the capsule contents do not impose any significant additional resource (both usage and personnel) requirements
on the vitrification plant. Thus no separate estimate of impacts is provide .

eel4A30/M7T4

/& S"4 -&~2 4 3~~ Ol 9 A~st c)

Notes: ha - It ct GWh - i h -



WHC-SD-WM-DP-087 Rev. B

Table 4-4. Resource Usage for Each Disposal Mode: Operational Phase
for Cesium and Strontium Capsules.

Onsite stabilizationad

... .... s.. Vitrifi-
is cat an andWResrce UnLt NStorage and

Bri: T o r- disposaF

Water 13 '6,000,000 4 6,600,000 15,000,000

Energy

Electrical GWh 120 - 110 43
Diesel fuel 113  2.6 -1 2.6 0
Coal t 0-4,66- 43,000 -i,80t -

Materials

Steel t 220 4 -2 160
Silica sand M3 530 - 530

Notes:

GWh = gigawatt hour

'Total equals barrier values plus continued storage values except land.

'Resource usage, costs, and personnel requirements for vitrification and disposal option.

Under this alternative, the contents of the cesium and strontium capsules are sent to an existing
Vitrification Plant for processing. The mass requiring vitrification from the cesium and strontium
capsules is less than 1% of the tank materials that require vitrification. Therefore, the processing of
the capsule contents does not impose any significant additional resource (both usage and personnel)

oreents b the vitrification plant. Th eparate estimate of impacts is provided.

ysepar 0 cro ~ tz'6j~3cAo it re/> 3 / (
' 'A$9 4 01 420

/~-t 26Cr

/Z7):4Z

4-5

(A),-"o/ == Sl-e7

4/," S-



WHC-SD-WM-EV-104 Rev. B

Table 9-10. Constrbction Resource Requirements.' (Units As Indicated)

Land (m2)
Surface committed

Temporarily 8. E+5

Water m 3)
Source of water 4.9E+5

Energy
Electrical (Gwh)2 7.3E+7
Propane (m3) 0
Diesel fuel (L) 2.1E+7
Gasoline (L) 7.6E+6

Materials
Concrete (m3)

Steel
Carbon Steel (Mg)
Stainless Steel (Mg)
Hastelloy/Inconnel (Mg)

Excavation (m3)

0Riprap (M3 )

1.2E+6 4Structure backfill (M3)

4.8E+5

9.7E+4
1.5E+4
2.3E+33

1.7E+6 3

I/4/j36'ett

Notes:

'Includes construction of the low-level waste (LLW) vaults.

Electrical service will require approximately 2.5 kilometers of 13.8 kilovolt overhead
power line.

'Excavation represents structural excavation for building and vault construction.

'Structure backfill is at the buildings and vaults.

9-17

7/ 4

) 000,W3
/



WHC-SD-WM-EV-104 Rev. B

Table 9-13. Transportation of Other Construction Material.
(Units as Indicated)

MUMt ThtPti'' pmen-

Concrete

Route location Tri-Cities
(state mileage) (70 Km)

Total number of trips
Truck 2.9E+4
Train 0
Barge 0

Steel

Route location Portland/Seattle
(state mileage) (400 Km)

Total number of trips
(average/peak)

Truck 9.5E+3
Train 0
Barge 0

9-21



To: Ed Randklev April 7, 1995
From: Ed Fredenburg
Subject: Information needed from DOE-RW/Yucca Mountain for the TWRS-EIS

Ed,

I've reviewed your draft file OTL_TWRS.ND4 dated 3/9/95, relative to need
dates for input from DOE-RW for the TWRS-EIS, and in support of other HLW
program needs. I assume this is to be presented at your meeting next week
with DOE-RW and Yucca Mountain. I'd like to update you on our need dates for
information supporting the TWRS-EIS, specifically (a) acceptability of
overpacked Cs and Sr capsules for shipment and disposal at the geologic
repository, (b) repository fee for disposal of overpacked Cs and Sr capsules',
if acceptable waste forms, (c) acceptability of vitrified HLW canisters in the
quantity and form described for each of the TWRS-EIS ex-tank waste disposal
options (TPA Preferred Alternative2, Extensive Separations Alternative3, and
No Separations Alternative4 ), and (d) repository fee for disposal of vitrified
HLW canisters for each of the described alternatives.

Table V.A-1, item a. "Acceptability Decisions for HLW Product Options"
indicates 8/31/95 for a preliminary decision, and 6/30/96 for a final
decision. These dates will support the current schedule dates of 11/28/95 for
publication of the draft TWRS-EIS, and 10/4/96 for publication of a final EIS,.

Table V.A-2, item a. "Disposal Cost Estimates for HLW Product Options"
indicates final information on repository disposal fee is needed by 6/30/96,
following preliminary cost estimates provided to WHC on 2/1/95. It is
essential that the draft EIS, scheduled for publication on 11/28/95, reflect
the latest (at that time) best estimate of repository disposal fees.
Therefore an updated estimate, or at least formal confirmation that the data
provided on 2/1/95 is the current best estimate, is needed at the same time
preliminary input on waste form acceptability is needed, i.e. 8/31/95. Please
pursue this objective in your discussions with DOE-RW and Yucca Mountain next
week.

Notes: (1) 601 strontium flouride capsules would be placed in one hundred twenty one (121)
0.3 m diameter x 3 m long canisters (at 5 capsules per canister) or sixty-seven
(67) 0.68 m diameter x 4.67 m long canisters (at 9 capsules per canister). 1.328
cesium chloride capsules would be placed in two hundred sixty six (266) 0.3 m
diameter x 3 m long canisters (at 5 capsules per canister) or one hundred forty
eight (148) 0.68 m diameter x 4.67 m long canisters (at 9 capsules per canister).
Four such canisters (either size) would be placed in the Hanford Multi-Purpose
Canister (HMPC) and shipped to the repository. Using the smaller canister size of
0.3 m x 3.0 m. ninety eight (98) HMPCs would be shipped. Using the larger
canister size of 0.68 m x 4.67 m, fifty four (54) HMPCs would be shipped.



(2) For the TPA Alternative. four 0.68 m ID x 4.57 m long cylindrical glass monoliths,
are placed in a Hanford Multipurpose Canister (HMPG). 1705 HMPCs are shipped to
the repository (6820 glass logs).

(3) For the Extensive Separations Alternative, 116 HMPCs. containing 462 glass logs of
the same size as in the TPA Preferred Alternative are shipped to the repository.

(4) For the No Separations Alternative, 21.400 canisters, each 1.67 m 00 x 4.57 m long
(nominally 10 cubic meters) of glass cullet, inside a 2.06 m 0D x 4.95 m long
shielding cask are shipped to the repository.



Request Number 068

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:. M. Harker

Phone Number: 509-736-0616

Date: 05/16/95

Fax Number: 509 736-7504

Request Information: Truck or rail trips to transport construction material in support of

WESF modification (for overpacking capsules).

Also number of truck trips of sand/fill to support dry well facility.

Need Date: ASAP

---------------------------------------------------------------------------------

Response:

Data Source/Accuracy:

Prepared By:.

Concurrence:

Date Sent/Faxed:.

Marc Nelson - Deputy Project Manager

449

MAY :'6 1995



[10] From: George W Jr Reddick at -WHC16 5/17/95 3:12PM (899 bytes: 17 In)
To: AJacobs Engineering Group at -DOE_HANFORDl
cc: Edward A Fredenburg at -WHC352
Subject: FOR DAVE MURRAY
--------- ----- Message Contents ------------------

Dave:

This message is to respond to your questions, May 16, 1995,
about the Cs/Sr capsule data package.

1. My estimate of the number of truck trips to transport
construction material in support of the overpacking
facility for the repository option is 500 trips.

2. My estimate of the number of truck trips with sand and
fill to support the on site disposal option is 16,000 trips.

Please let me know if I may be of further assistance.

Thanks

GWRJ



Request Number 069

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:_

Phone Number:.

Cliff Duke (AS! consult) Date:

(513)985-9229 Fax Number:

Request Information: No Action concentration of radionuclides and chemicals in the tanks

Need Date: 5/25/95

Response: see attached

Data Source/Accuracy: Data taken from inventory spreadsheets, Tank Waste Technical

Options Retort, Waste Tank Summary Report for Month Ending 12/31/94. (Cover pages for

these documents attached)

Prepared By: Coin Hen

Date Sent/Faxed:

Concurrence:
Ma

g{4L
irc'Nelson - Project Manager

enginleninfrq.O69

5/23/95
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TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE j4$ l I3 Ac-,
,/g /?e-.rnnu cii c/Q C&'icfl A4& 1 lkS

ORIGINATOR Ct4A 1 k >Au DATE /

REVISION NO.

OBJECTIVE Y.. ej4 15 IA) JO

METHODOLOGY 2 a. fiw Ict

ASSUMPTIONS

(Continue on another sheet if necessary)

6-/I

SIGNATUkE

CALCULATION & RESULTS ATTACHED

IACOBSIFORMSICALCV]t SHT

C.,ic,-, r, ,-



ENGINEERING INFORMATION REQUEST 69

The following notes support the calculations made in the attached spreadsheets.

Density: From the Technical Options Report Appendix D Table D-3 (attached) the density of
the wastes in the SST farms varies considerably. I used 1.5 kg/L as a representative density
(this is closer to the numbers being reported in current SST characterization reports).
From Table D-8 the overall density of the DST wastes is 1.55 kg/L.

Volumes: The following volumes were obtained from the Waste Tank Summary for Month
Ending Dec 31, 1994 (attached)

1WSS=T,TY,TX tank farms =9,676 kgal

2WSS= U,S,SX tank farms = 13,485 kgal

3WSS= SY tank farm = 2,608 kgal

1ESS= B,BX,BY tank farms = 8,349 kgal

2ESS= C tank farm = 2,131 kgal

3EDS= AN,AY,AZ tank farms = 10,141 kgal

4ESS= A,AX = 2,443 kgal

5EDS= AP,AW = 8,043 kgal

The radionuclides for both the SSTs and the DSTs are decayed to 12/31/1995

For No Action the following scenario will take place for the tanks:

SST wastes are left in place

DST wastes are retrieved and placed into new DSTs at 50 year intervals, so this occurs
twice during the 100 year period of institutional control. After institutional control is lost
there will be the 28 original DSTs (with a 1% residual inventory), there will be 26 DSTs
from the first retanking (with a 1 % residual), and there will be 26 DSTs with the remaining
waste (98% of the original inventory).

enginleninfrq.069



NO ACTION POST REMEDLATIO, -,D INVENTORY FOR DSTS

I I I I I I IRESIDUAL INVENTORY IN 28 ORIGINAL OSTs RESIDUAL INVENTORY IN FIRSTGROUP
RESIDUAL = 1% OF CURRENT INVENTORY (1%OF VOLUME) _ OF DST REPLACEMENT TANKS (26 TANK
Decayed to 12/3111995 DECAYED TO 12/31/95
Radionuclide 3WOS 3WDS 3EDS SEDS 5EDS SEDS TOTAL TOTAL Radionucli TOTAL

CI pCi/gram Ci pCI/gram CI pCl/gram ci pCI/gram ci pcilgram
Na. kgs 1.32E+04 5,96E+04 2.70E+04 9.99E+04 Na, kgs 9,99E+04
C-14 8.06E-03 52.70359 2.32E+01 39075.17 523E-02 110.925 233E+01 18107.87 C-14 2.33E+01 19107.87
Sr-90 6.10E+02 3987864 1.10E+05 1.84E+08 6.96E+02 1474478 1.11E+05 90926832 Sr-90 .11E+05 90926832
Y-90 9.10E+02 3987864 1.10E+05 1.84E+08 6.96E+02 1474478 1.11E+05 90926832 Y-90 1.11E+05 90926832
Tc-99 3.66E+01 239201.5 1.58E+02 266251.8 1.60E+01 33898.15 2.112+02 172977.1 Tc-99 211E+02 172977.1
Cs-137 3.COE+04 2.39E+08 2.18E+05 3.67E+09 3.89E+04 82512449 294E+05 2.41E+08 Cs-137 94+_5 2.41E+08
Ba-137 3.66E+04 2.392+08 2.i8E+05 3.67E+08 3.89E+04 82512449 2.94E+05 2.41E+08 _ Ba-137 294E+05 2.41E+08
Eu-154 4.38E+00 28622.44 7.33E+02 1232161 5.331E00 11287.43 7.43E+02 608925.4 Eu-164 7.43E+02 608925.4
Np-237 3.79E-03 24.78936 45CE-0t 757.1722 1.42E-03 3.014785 4.56E-01 373.5755 Np-237 4.56E-04 373.5755
Pu-238 1.05E+01 68736.92 1.71E+00 2867.68 t.95E+0 4131.782 1.42E+01 11619.79 Pu-238 1.42E+01 11618.79
Pu-239 214E+01 139762.6 4.94E+01 83080.49 1.28E+01 27099.31 .36E+01 68535 Pu-239 &36E+01 68535
Pu-240 7.64E+00 49907.49 i.27E+oi 21361.77 160E+00 7622.531 239E+01 19627.57 Pu-240 239E01 19627.57
Pu-241 1.85E+02 1212066 1.08E+02 181040.7 1.03E+02 219017.1 3.97E+02 325055.7 Pu-241 3.97E+02 325065.7
Am-241 1.19E+02 778096.4 5.87E+02 986816.8 4.9E+00 10553.78 7.14E+02 582987.1 1 Am-241 7.11E+02 582987.1
Total 5.81E+04 5.76E+08 7.18205 1.21E+09 1.06E+05 2.26E+08 9.12E+05 7.48E+08 Total 9.12E+05 7.48E+08

Residual Volumes:3WDS 26080gal;3eds 10141 GAL;5EDS 80430 GAL --- ---
1ESS 83490gal;2ESS 21310ga;3EDS 101410ga; 4ESS 2443O9al; SEDS 80430ga
pCI/gram=CIvotume(gal 3.785 /igarM.55 kg/L'1000 g/kg)

RESIDUALINVENTORY IN THE SECOND GROUP
OF DST REPLACEMENT TANKS (28 TANKS) 98%
OF ORIGINAL INVENTORY (98% OF ORIG VOL)
Decayed to 12/31/1995 _________ ____ ____

Radionuclide
CI pCi/gram

Na,kgs 9791270.37
C-14 2284.19026 19107.87
Sr-90 1oM69560.5 90926932
Y-90 10069560.5 90926832
Tc-99 17091.2998 142973.4
Cs-137 28319002.8 2.412+08
Ba-137 28819002.8 2.41E+08
Eu-154 72792.057 608925.4
Np-237 44,6579034 373.5755
Pu-238 1388.93178 11618.79
Pu-239 8192.8 689535
Pu-240 2346.316 19627.57
Pu-241 38857.7496 325055.7
Am-241 69691.3547 582987.1
Total 89381086.3 7.48E+08

5/23/95 Page 1 CDUKEDST.XLS



NO ACTION POST REMEDIATION CHEMICAL INVENTORY FOR DSTS

RESIDAL IVENTOY INORIGIAL 2TALT

AI+3 0.43 909.16 o l 1641 041 9 .5
As+5 ~~0.01 20 .0 .4 001 -T -1 0 L1

B+3 .01 2.57 .001 1.12 o& o 28.01{ ool 124
Ba+2 0.03 6.3 00 12.46 .0 21 .4 18

Bi+3 0.02 3.8 00 .: .0 00 .2 18.54
Ca+2 0.1: 7.8 00 -:F.2 0.06 40.2 .2 184
Cd+2 0,0 124.33 0.00 1.18 oE o 582 0.6 506
Ce+3 0.0: 593 0.00 . 0.00 0.0 1.2 .3 51

Cr+3 0.09 197.30 0.0 13.18 0.2 1568.58 0.3 279.50
Cu+2 00 101 00 1.5 00, 22.35 0.1 .5
Fe+3 1.35 2831 0.03 460 0.1:1 81.0 i 1231.97

Hg+ 0.00 1.2 .0 0.02 0.0 0.00 0.0 .4
K+ 1.5o 31441 37 65.1 03 2455.87 5.s4648

.. a+ 0.2 420.02 0.01 22.69 0.00 6.6 .1 743
.I+ 0.00 0.5 0.00 . 00 C.0 0.3 0.01 0.2

Mtg+2 00 21. 0.01 23.4C 0.0 33.25 0.1 98.02
Mn+40.21 44.1 0.01 18.54 0.4 4.4 .2 108

Mo+ .04 853 0.01 134 00 55.69 0.6 465
Na+ 6o65 1.29E+05[ 29.364389215 1. E05 116o 18.3

Nd+30.12 25.9 00 0.0C 0.0 7.65 0.1 98.51
Ni+20.8 17.3 0.01 10.271 0.0 10.7.11 872

Pb+4 | 0.04 744 0.01 23.36 0.00 218 00 42.93
Pd 0.0 25.43 0.0 0.0C 0.0 0.00.1 98
Rb .00 1.3 0.00 0.0 00 0.00 0.00 0.5
Re 0.00 0.7.0 3.6C 0.00 0.0 .0 20

Rh 0.00 1.81 0.1 24.71 0.0 9.02 0.0 13.88
Ru 0.00 6.2.01 14.03 00 .900 03

Sb .0 4516 0.01 22.69 0.001 6.2 0.4 293
Se 00 40.90 0.0 43.57 omo 41.3 s 4.2

Si03- 2.q 4456 0.14 24.8 0.06 39747 230 8A1

Te 0.00l 1.43 00 89 000 6.73 01 1 '.-6
Tho~ 0, 85 0.031 42.86 0.01 4078 04 3

Ti 0.0 5.56 .0 4.69 0.0 2.52 0.1 47
TI 0.4 82.29 .2 490.80 0.01 3588 034 757

U022 .03 63.18 0.27 45.8 00 0.00 0.0 487
V+5 .00 1.49 .0 2.79 0.0 09 OG 2.05

W+6 .01 15.83 0.0 00 .01 0.0 .0 61
Zn+2 .01 16.32 .0 40.68 oz 1 79 .05 37.1E

Zr+4 0.19 9.4 2s 4340.18 omo 12.09 277 227.9
AI(OH)4-2, 244 10.6 83 14018.05 i1.so 777.2H 44.64 65957

C03-29.93 21037.901 S.4 14219.75 oxl. 71.4 19.26 15791.0

Cr(O )4- .41 860.42 0.111 116 .o 979 .2 989

S04-2 2.79 591'1.89| 0.7: 1214.392.3.3 3215
N03- 44s 94315.571 21.983991 104677.5 s8933.2
N02- 19.4s 412.91 a 14940.721 2.46 1610799 o.8 25253.13

P04- o51 IS7.731 07 P27 4801.16 2.41951

OH- 1 10.24 21690.63 7 172717.21C9 .9 2.59 6546
nLT2,c,-risamm- : a71 84816 .5 9841J .. 2 45 .6:088320BdK- T.XLS, . J, .



NO ACTION POST REMEDIATION CHEMICAL INVENTORY FOR DSTS

RESIDUAL INVENTORY I RESIDUAL INVENTORY
IN THE FIRST GROUP OF DST | IN THE SECOND GROUP OF DST |_ __

REPLACEMENT TANKS (26 TANKS) JREPLACEMENT TANKS (26 TANKS) 98% OF ORIGINAL INVENT
DST L DST I I I
TOTALmt Imgkg TOTALmt mg/kg

0.02 13.99 1.671 13.99
0.68 555.82 6.44 555.82
0.01 10.40 1.24 10.40
0.02 12.40 1.48 12.40
0.04 31.851 3.81 31.85
0.00 0.731 0.09 0.73
0.02 18.541 2.22 18.54
0.22 178.40j 21.33 178.40
0.06 50.66 6.06 50.66
0.03 25.14 3.01 25.14
0.34 279.50 33.41 279.50
0.01 7.58 0.91 7.58
1.60 1231.97 147.27 1231.97
0.00 0.48 _0.06 0.48
5.65 4634.85 554.06 4634.85
0.21 174.35 20.84 174.35
0.00 0.25T 0.03 0.25
0.12| 98.021 11.72 98.02
0.26 210.88 25.211 210.88
0.06 46.55 5.56 46.55

i.6a 91486.03j 10936.41 91486.03
0.12 98.51J 11.78 98.51
0.11 87.271 10.43 87.27
0.05 42.93 5.13 42.93
0.01 9.84 1.18 9.84
0.00 0.52 0.06 0.52
0.00 2.05 0.25, 2.05
0.02 13.88 1.66 13.88
0.01 10.33 1.23 10.33
0.04 29.34 3.51 29.34
0.05 42.29 5.06 42.29
2.30 1884.15 225.23 1884.15
0.00 0.00 0.00 0.00
0.01 10.66 1.27 10.66
0.04 29.33 1 3.51, 29.33
0.01 4.76 0.57 4.76
0.34 275.71 32.96 275.71
0.30 248.73 29.73 248.73
O.o| 2.05 0.24 2.05
0.01 6.12 0.73 6.12
0.05 37.15 4.44 37.18
2.77 2271.93 271.59 2271.93

44.64 36595.72 4374.72 36595.72
19.26 15791.01 1887.69 15791.01
2.75 2254.34 269.49 2254.34
1.12 918.99 109.86 918.99
3.65 2994.98 358,03 2994.98 -
3.93 3221.55 385.11 3221.55

76.89 63034.82 7535.30 63034.82
30.so 25253.13 3018.81 25253.13
2.34 1915.18 1 228.941 1915.18

20.22 16574.65 1981.36) 16574.65
10.59! 8683.201 _ 1038.011 8683.20

eBUKE5 T.XLS



SST CticM

SST CHEM INVENTORY (mt=METRIC TONS)
Chemical iwas 1WSS s2WSS 2W88 1ESS lESS 2ESS 2ESS 4ESS 4ESS Total Total

mt mglkg mt mg/kg nt mg/kg mt mg/kg mot mglkg on mglkg

A- 4,OE-08 r,4E-C7 6,563E-08 843E-0? 2,00042-07 442E-48 8,943E-09 7-74-0 2,6708i-09 4A3E-P. 34727E-07u 4E-.551-06

Al 331.885783 6041.373 1106.35675 14450.64 804.262284 16967.04 386.650822 31957.91 2M.3716488 1901.326 2655.52729 12962.21
AI+3 71.1609013 1295.354 723.851283 9454.689 591.50934 12480.23 579.692861 47913.44 25.34949 1827.631 1991.64547 9721.655
AlO2- r454A462483 827257 4070.03485 43984,02 748,602462 44S9M93 7MB495876 6269,2al 48428607 4307025 2337,67499 414407
8a42- 0.03584445 04852483 GA6952112 2414286 0A023a8- 24987-7 c4a9.438 9.045445 0A9007925 4370424 0.60727474 2.964225

Bi+3 16.138173 3024.241 0.27980728 3.654693 94.2547472 1988.436 0.59524445 49.19833 0 0 261.267972 1275.306
C2H303- sia0236 96,74386 2-84947W 37,24434 0,32337498 6822049 04487926 9.8-18582 2,07446579 244A2349 S"758286 5850443
C6H507- 545402399 a26.232 85,368 8604,Of 422544883 26850,45 440.076347 9098AS4 24,2481007 4748224 2563-2932 425-134

C03-2 706.695958 12864.11 160.440145 2095.583 640.390373 13509.93 61.993225 5123.935 38.0474685 2743.122 1607.56717 7846.385

Ca+2 0.19847652 3.612902 5.81613591 75.96726 54.6674542 1153.287 65.9212376 5448.598 1.53992891 111.0248 128.143233 625.495

Cd+2 01 0 0 0 0 0 0 0 0 0 0 0.
Ce+3 116.018281 2111.9 31.5900792 412.6127 8B.2318587 1861.375 0.2643164 21.84658 1.75249976 126.3506 237.857035 1161.032

Cl- 21.8706308 398.1148 5.40614279 70.61215 12.6228213 266.2961 0.04012511 3.316467 0.08028003 4.346032 40 195.2487

Cr+3 1.25902311 22.93277 83.3358223 1088.488 0.72471979 15.28898 0.16522952 13.65674 0.82386773 59.39869 86.3094624 421.2953

CrO4-2 0.312266331 5.684237 20.656052 269.7983 0.17963283 3.789606 0.04095465 3.385031 0.20420816 14.72287 21.3931139 104.4244

E-TA 40-44571 7444342 24-a440504 284.9345 24783037 52,28498 0.1s6044 75.26069 2721-47-742 4638A4 8,8403388 432U728

F- 143.990362 2621.081 30.0273479 392.2012 232.199126 4898.566 399,849986 33048.86 0.30824946 22.22397 806.375072 3936.092

Fe+3 169.920281 3093.088 81.7932519 1068.34 141.83209 2992.147 55.5134069 4588.358 178.037838 12836.06 627.098868 3060.996

Fe(CN)6-4 2.19320032 39.9232 1.36604719 17.84258 248.207799 5236.292 69.9723943 5783.439 0.05295623 3.818005 321.792397 1570.739
HETA- 70846941 4,348,57 394570865 548,2858 4,4783967 404r3848 4-65244802 436,M8 44,250564 2974706 464404627 7894009

Hg+ 0 0 0 0 0 0 0 0 0 0 0 0
K 4.9748065 90,9714 2507Z4244 3301404 28.9440449 8404446 0.48394699 46.20432 OA5248445 32a m 5W,8631448 292,4564

l-a+ 4.47901368 28.92456 0 0 0,39935236 8A24898 0 0 0 0 4-87846604 949202
Mn+4 20.9508637 381.3721 11.2742432 147.2581 13.0876718 276.1028 51.2162429 4233.184 23.4767269 1692.61 120.005748 585.7742

Na+ 14548 264819.7 21140 276119.4 11580 244296.3 2100 173571.6 3780 272528 53148 259427

Ni+2 5.02266536 91.42843 3.33490631 43.55876 124.830644 2633.477 44.0263945 3638.92 0.99299o 71.59196 178.2076 869.8701

N02- 1761.2 32059.42 800.5 10455.7 2058.8 43433.27 0.474 39.17759 232.2 16741.01 4853.174 23689.4
N23- 26280 478379.3 45510 594427.3 18928 399312.7 . 259 21407.17 4888 352411.9 95865 467937.9

OH- 452.61870B 8239.095 2301.43932 30060.17 1041.017791 21961.73 1420.41554 117401.8 174.281895 12565.27 5389.77325 26308.66

P04-3 2671.09521 48622.4 110.003751 1436.81 1810.74338 38200.17 29.76892 2460.495 0.86067784 62.0526 4622.47192 22563.29
Pb- 224804801 42 4414 35283522 60AS429 422465596 8920.943 6ox48952| 563 019 0,10345433 7,436391 435.098582 24-28204

SiO3- 560.04247 10194.55 239.626864 3129.878 404.030794 8523.596 0.70706821 58.44141 2.09005477 150.6874 1206.49725 5889.176

Sn a 0 0 0 0.00536569 0.113197 0 0 0 0 0.00536569 0.026191
S04-2 633.822322 11537.57 248.192621 3241.759 552.810135 11662.3 133.797002 11058.74 83.4830873 6018.911 1652.10517 8064.285|
Sr+2 0.00093766 0.017068 0.06976261 0.911202 35.8641544 756.6046 0.02533486 2.094006 0.05775941 4.164302 36.017949 175.8115

W+4 0 0 0 0 0 0 0l 0 0 0 0 0
Zr+4 13.9861121 254.5916 23.065858a 301.5329 6.49527746 137.027 202.621787 16747.33 0.12778356 9.212858 246.316643 1202.325

Tank Volumes:1ESS 8349 KGAL; 2ESS 2131 KGAL:4ESS 2443 KGAL: IWSS 9676 KGAL; 2WSS 13485 KGAL

DENSITY 1.5
mg (chem)kg (waste)= mt (chem) '1 E9 mg/mt!volume (gal)'3.785 LUgalk1.5 kg/L) |
chamicals and quantities with strike through were not reported in the WHC "official' Inventory Data Package, but came through on the unofficial spreadsheets
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OW
SST activity concenuation by isotope

Radionucli Decayed to 121311t995 I_| I

# of Tanks 40 43 40 16 10

iwSs IWSS wss 2WSS ESS lESS 2ESS 2ESS 4ESS 4ESS

ci pClgram ci pCllgram ci pctlgram ci pcllgram cl pCUgram

Ac-225 1.2E-6 3.14E-05 2.88E-06 3.76E-05 6.03E-06 1.27E-04 2.25E-06 1.86E-04 2.84E-06 2.05E-04

AC-227  .18E-03 9.43E-02 4.26E-03 5.56E-02 8.64E-03 1.87E-01 1.55E-03 1.28E-01 2.77E04 2.00E-02

Amr-241 1.7E+o3 3.09E+04 9.48E+03 1.24E+05 7.49E+03 1.58E+05 9.72E+03 8.03E+05 4.62E+O3 3.33E+05

Am-242 2.68E+00 4.87E+01 1.94E+01 2.53E+02 l.88E+l0 3.97E+02 2.00E+01 1.85E+03 8.67E+00 6.25E+02
Am-242m 2.69E+00 4.89E+01 1.95E+01 2.54E+02 1.89E+01 3.99E+02 2.01E+01. 1.66E+03 8.71E+00 6.28E+02

Am-243 1.02E+00 1.85E+01 7.82E+00 1.02E+02 9.57E+00 2.02E+02 1.16E+01 9.62E+02 3.12E+00 2.25E+02

At-217 1.722-06 3.14E-05 2.82E-06 3.76E-05 6.o3E-06 1.27E-04 22-0 186-0 .84E-06 2.05E-04

Ba-l37m 8.442+05 1.54E+07 3.78E+06 4.93E+07 3.54E+06 7.46E+07 1.26E+05 1.04E+07 1.37E+05 9.84E+06

3i-210 1.5oE-o 2.732-07 i.icEm 1.52E-07 1.34E-08 2.83E-07 7.03E-09 5.81E-07 2.81E-o9 2.03E-07

BI-211 5,18F-o3 9.43E-02 4.26E-03 5.6E-02 8.84E-03 1.87E-01 1.55E-03 1.28E-01 2.77E-04 2.00E.02

1-212 0.1)E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0 0.00E+00 0.00E+00 0.00E+00 a.oaE+0o 0.00E+00
BI-213 1.72E6 3.14E-05 2.88E-06 3.76E-05 6.03E-06 1.27E-04 2.25E-06 1.86E-04 2.84E-06 2.05E-04

81-214 6.0n2-08 1.11E-06 5,03E08 6.56E-07 5.20E-08 1.10E-06 2.96E-08 2.46E-06 1.58E-08 1.14E-06

C-14 2.64E+02 5.17E+03 4.90E+02 6.40E+03 1.83E+03 3.86E+04 2.15E+02 1.78E+04 1.82E+02. 1.31E+04

Cm-242 2.22E+00 4.04E+01 1.61E+01 2.10E+02 1.56E+01 3.29E+02 1.66E+01 1.37E+031 7.19E+00 5.18E+02
Cm-244 3.22E.00 5.86E+01 2.39E+01 3.12E+02 5.01E+01 1.06E+03 5.34E+01 442E+031 7.20E+00 5.19E+02
Cm-245 2.08E-04 3.79E-03 1.74E-03 2.28E-02 3.83E-03 8.07E-02 4.08E-03 3.38E-01 5.51E-04 3.98E-02

Cs-135 2.07E+01 3.76E+02 6.79E+01 8.87E+02 5.27E+01 1.11E+03 1.61E+00 1.33E+02 2.13E+00 1.54E+02

Cs-137 8.93E+05 1.62E+07 3.9aE+o6 5.21E+07 3.74E+06 7.89E+07 1.33E+05 1.10E+07 1.44E+05 1.04E+07

Fr-2 1.722-06 3.142-05 2.8E-06 3.7E-05 6.03E-08 1.272-04| 2.252-0 1.862-04 2.842.0 2.052-04
Fr-223 7.15E20 1.30E-03 5.8BE05 7.68E-04 1.22E-04 2.57E-03 2.14E-05 1.77E-03 3.82E-06 2.75E-04

-M29 1.70E+00 3.092E+01 4.39E+03 5.73E+01 9.14E+00 1.93E+02 5.97E-01 4.93E+01 1.71201 1.23E+01

Nb-93m 8.54E+01 1.55E+03 8.76E+02 8.83E+03 3.71E+02 7.832+03 4.05E+02 3.35E+04 1.50E+03 1.08E+05

Ni-59 0.00E+00 0.00E+00 1.71E+03 2.23E+04 3.33E+03 7.02E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ni-63 6.83E+03 1.24E+05 486E+04 8.35E+05 5.30E+04 1.12E+06 5.87E+04 4.86E+06 1.09E+05 7.86E+06

Np-237 8.26E+00 1.50E+02 1.10E+01 1.44E+02 4.96E+01 1.05E+03 3.37E-01 2.78E+01 4.48201 3.23E+01

Np-238 1.28E-02 2.33E-01 9.26E-02 1.21E+00 9.00E-02 1.90E+00 9.55E-02 7.90E+00 4.15E-02 2.99E+00

Np-239 1.02E+00 1.85E+01 7.82E+00 1.02E+02 9.57E+00 2.02E+02 1.16E+01 9.62E+02 3.12E+00 2.25E+02

Pa-231 9.61E-03 1.75E-0I 7.33E-03 9.57E-02 1.53E-02 3.22E-01 3.3BE-03 2.79E-01 6.37E-04 4.59E02

Pa-233 8.262+00 1.502+02 1.10E+01 1.442+02 4.96E+01 1.05E+03 3.37E01 2.78E+01 4.48E-01 3.23E+01

Pa-234 2.75E-0l 5.01E+00 1.03E-01 1.35E+00 2.61E-01 5.50E+00 1.03E-01 8.53E+00 2.64E-02 1.90E+00

Pa-234m 1.72E+02 3.13E+03 6.47E+01 8.45E+02 1.63E+02 3.44E+03 6.45E+01 5.33E+03 1.65E+01 1.19E+03

Pb-209 1.722-06 3.14E-05 2 882.06 3.76E-5 6.032-06 1.27E-04 2.25-06 1.86E-04 2.84208 2.052-04

Pb-210 i5sooa 2.73E-07 i.16s.oa 1.52E-07 1.342-08 2.83E-07 7.03E-09 5.81E-07 2.81E-09 2.03E-07

Pb-211 5.182-03 9.43E-02 4.26E-03 5.56E-02 8.84-03 1.87E-01 1.552-03 1.28E-01 2.77E-04 2.00E-02

Pb-212 0.00E+00 0.00E+00 0.03E+00 0.00E+00 &.cOE+00 0.00E+00 0.1)E+00 0.00E+00 0.00E+00 0.00E+00
Pb-214 6.OBs-o 1.11E-06 5.03r-08 6.56E-07 5.20E.08 1.10E-06 2.98E,08 2.46E-06 1.582-08 1.14E-06

Pd-107 9.03E+00 1.64E+02 2.33E+01 3.04E+02 4.95E+01 1.05E+03 3.66E+00 3.03E+02 9.74E-01 7.03E+01
Po-210 1.5008 2.73E-07 1.162-0 1.52E-07 1.342.09 2.83E-07 7.03E-09 5.812-07 2.812-09 2.03E-07

Po-211 1.41E-05 2.572-04 1.16205 1.52E-04 2.412-o5 5.09E.04 4.24206 3.50E-04 7.562-07 5.45205
Po-212 0.00E+03 0.00E+00 G00E+00 0.002+00 0.00E+00 O.OOE+00 0.03E+00 0.00E+00 0.00E+00 0.00E+00
Po-213 1.692.06 3.072-05 2.81E-06 3.682-05 5.902-06 1.24E-04 2.202-06 1.82E-04 2.782-06 2.00O-04

Po-214 6.08208l 1.11E-06 5.032-08 6.56E-07 5.20E-08 1.10E-06 2.982-08 2.46-06 1.5o-08 1.142-06

Po-215 5.18E-031 9.432-02 4.26&-03 5.56E-02 8.84-03 1.87E-01 1.55E03 1.28E-01 2.77E-04 2.00E-02
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SST activity concenuduon by isotope

Pa-216 f0.00 .00E+00 0.00E+00 0.00E+00 .ooE+ooI 0.00E+00 0.00E+00 0.00E+00 .0E~oo 0.00E+00
Po-218 o.082-0 1.11E-06 5.03E-08 6.6E-07 5.20E-08 1.10E-O 2.982E08 2.46E06 1.58208 1.14E-06

Pu-238 2.10E+02 3.82E+03 2.96E+02 3.87E+03 1.85E+02 3.90E+03 1.99E+02 1.64E+04 2.24E+02 1.61E+04
Pu-239 2.08E+03 3.79E+04 3.59E+03 4.69E+04 2.90E+03 6.12E+04 4.84E+03 4.00E+05 4.59E+03 3.312+05

Pu-240 4.09E+02 7.452+03 7.91E+02 1.03E+04 6.94E+02 1.46E+04 1.24E+03 1.02E+05 1.17E+03 8.44E+04

Pu-241 3.92E+03 7.13E+04 6.36E+03 8.30E+04 8.46E+03 1.78E+05 1.32E+04 1.09E+06 1.A1E+04 7.992+05

Pu-242 1.332-05 2.41 E-04 9.59205 1.25E-03 9.32E-05 1.97E-03 9.89E05 8.18E-03 4.292-05 3.09E-03

Ra-223 5.18E-03 9.43E-02 4.26E-03 6.56E-02 8.84-03 1.87E-01 1.55-03 1.28E-01 2.77E-04 2.00E-02

Ra-224 O.0E+ 0.00E+00 0.0E+00 0.00E+00 0.YE+00 0.00E+001 Q.ooE+o 0.00E+00 0.00E+00 0.00E+00
Ra-225 1.72E-06 3.14E-05 2.88E-06 3.76E-05 6.032-06 1.27E-04 2.25E-06 1.86E-041 2.84208 2.05E-04

Ra-226 6.082-08 1.11E-06 5.032-08 6.56E-07 5.20E-0 1.10E-06 2.98E-08 2.46E-06 1.582-08 1.14E-08

Ra-228 0.00E+oo 0.00E+00 0.DOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Rh-06 6.11-05 111E-03 1.70E.02 2.22E-01 8.25E-02 1.74E+00 9.73E-02 8.04E+00 3.97E-04 2.86E+01

Rn-219 5.18E.03 9.43E-02 4.262-03 5.56E-02 8.84E-03 1.87E-i1l 4.552-03 1.28E-01 2.77E-04 2.00E-02

Rn-220 0.00E+00 0.00E+00 o.0oE+ 0.00E+00 o.002*00 0.00E+00 0,00E00 0.00E+00 0.00E+00 0.00E+00
Rn-222 5.05208 1.11E-06 5.032E08 6.56E-07 5.20E-08 1.10E-06 2.98E-08 246E-06 1.586E-o 1.14E-06

Ru-106 6.11E-05 1.11E-03 1.702-02 2.22E-01 8.252.02 1.74E+00 9.73E-02 8.04E+00 3.97.01, 2.86E+01

Sb-126 7.94E+00 1.44E+02 2.33E+01 3.04E+02 6.71E+00 1.42E+02 1.39E+0l 1.15E+03 3.59E+01 2.59E+03

Sb-126m 5.67E+01 1.03E+03 1.6E+02 2.17E+03 4.79E+01 1.01E+03 9.96E+01 8.23E+03 2.57E+02 1.85E+04

Se-79 9.71E+01 1.7E+03 2.51E+02 3.28E+03 5.21E+02 1.10E+04 3.23E+04 2.67E+03 9.51E+00 6.86E+02
Sm-151 6.24E+04 1.14E+06 1.84E+05 2.40E+06 5.47E+04 1.15E+06 1.01E+05 8.35E+06 2.48E+05 1.79E+07

Sn-126 5.67E+0 1.03E+03 1.66E+02 2.17E+03 4.79E+01 1.01E+03 9.96E+01 8.23E+03 2.572+02 1.852+04

Sr-90 1.50E+06 2.73E+07 1.43E+07 1.87E+08 8.32E+06 1.76E+08 4.90E+06 4.05E+08 1.9E+07 1.37E+09

Tc-9 1.17E+03 2.13E+04 3.03E+03 3.96E+04 6.29E+03 1.33E+05 3.93E+02 3.25E+04 1.15E+02 8.29E+03

Th-227 5.11-03 9.302-02 4.20E-03 S49E-02 8.72E-03 1.84E-01 1.532-03 1.27E-01 2.73E.04 1.97E-02

Th-228 0.0E+00 0.00E+00 0.03E+00 0.002+00 0.00E+0 0.00E+00 0.00E+00 0.00E+00 0,0E+02 0.00E+00
Th-229 .72E-06 3.14E-05 2.88E-06 3.76E-05 8.03E-06 1.27E-04 2.25E-06 1.86E-04 2.84E-06 2.05E-04

Th-230 .o2-06 1.64E-04 7.868208 1.03E-04 7.514206 1.68E-04 4.51E-06 3.73E-04 3.41208 2.24E-04

Th-231 7.22E+00 1.31E+02 2.93E+00 3.83E+01 6.92E+00 1.46E+02 2.81E+00 2.32E+02 6.98E-01 5.03E+01
Th-232 E.85E-14 3.362-13 3.57E-14 4.66E-13 3.13E14 6.61E-13 5.59E-14 4.62E-12 5.27E-14 3.80E-12

Th-234 E.722+02 3.13E+03 6.47E+04i 8.45E+02 1.63E+02 3.44E+03 6.45E+01 5.33E+03 1.65E+01 1.19E+03

11-207 5.16-03 9.40E.02 4.25E-031 6.55E-02 8.822-03 1.86E-01 1.552-03 1.28E-01 2.76E-04 1.992-02

TI-208 0.03E+00| 0.002+00 0.0E+0o 0.00E+00 0.00E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TI-209 3.73-081 6.78E-07 6.21E-08 8.12E-07 1.30207 2.75E-06 4.85E-0 4.01E-06 6.l13oa 442E-06

U-233 1.202-03 2.18E-02 4752.03 2.29E-02 5.91E-03 1.25E-01 8.07E-04 6.67E-02 1.18E-03 8.49E-02
U-234 4.91E-02 8.93E-01 4.59E-02 6.00E-01 4.312-02 9.09E-01 3.042-02 2.51E+00 2.52E-02 1.82E+00

U-235 7.22E+00 1.31E+02 2.93E+00 3.83E+01 6.92E+00 1.46E+02 2.81E+00 2.32E+02 6.98E-01 5.03E+01

U-236 2.16E-04 3.93E-03 4.48-04 5.46E-03 3.67204 7.73E-03 6.54E-04 5.41E-02 6.17E-04 445E-02

U-237 9.602-02 1375E+00 1.56E-01 2.03E+00 2.07E-01 4.37E+00 3.23E-01 2.67E+01 2.71E-01 1.96E+01

U-238 1.72E+02 3.13E+031 6.47E+01 8.45E+02 1.63E+02 3.44E+03 6.45E+01 5.33E+03 , 1.65E+i0 1.19E+03

Y-90 .51E+06 2.76E+07 1.45E+07| 1.89E+08 8.44E+06 1.77E+08 4.95E+06 4.09E+08 1.92E+07 1.38E+09

Zr-93 4.54E+01 8.26E+021 8.00E+021 1.04E+04 2.42E+02 5.10E+03 5.63E+02, 4.65E+04 2.29E+03 1.65E+05

Volumes:IWSS=9676000 gal,2WSS=13485000 gal, 1ESS=8349000 gal, 2ESS=2131000 gal, 4ESS=2443000 gal
pCi/ram=Ci1E12/(volume (galY3.785 Ugal'1.5 kglO10gkg)

-149 --
age-----2
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Normalilred TRAC Chemical Data / Tank Farm F1ie 12 CHEM-1.XLS

KlUgAm TankFarmn A AX I A X by I a AX T TX TY U Tat.e
Al 2.13E+04 2.13E+03 1.33E+04 3.65E+05 4.11E+05 3.66E+05 5.66E+06 3.96E+05 1.76E+04 2.78E+06 9.40E+03 8.82E+04 2.44E+04Ba 1.49E+02 4.13E+01 4.07E+01 3.19E+01 2.97E+01 1.09E+02 4.03E+01 1.12E+02 2.64E+00 2.82E+01 6.13E+00 1.17E+01 8.07E+02
01 1.32E+04 8.39E+02 4.34E+02 6.95E+02 1.04E+06 1.48E+03 7.43E+02 2.80E+02 2.61E+06
C211303a 2.8SE+03 I.08E+01 2.85E+01 2.BSE+02 1.19E+02 0.10E+02 1.78E+03 5.31E+03 4.84E+02 1.16+04
C aH07 - 2.50E+04 1.265E+03 1.34E+05 6.97E+06 4.t4E+05 1.10E+05 2.37E+05 4.06E+05 8.12E+03 6.21E+05 1.47E+04 1.69E+04 2.6E +08003 3.70E+04 1.05E+03 1.13E+05 2.95E+05 2.32E+05 8.20E+04 8.03E+04 8.61E+04 1.15E+04 6.42E+06 6.34E+04 1.50E+04 1.01E+0a
Ca S.89E+01 1.44E403 3.22E+02 1.10E+03 6.32E+04 8.69E+04 3.41E-02 6.82E+03 1.32E-03 1.90E+02 2.42E-04 6.63E-04 1.20E+06

a "1.71E+02 5.56E400 5.23E+02 4.17E+02 2.21E+02 8.09E+02 3.61E+02 4.72E+02 6.13E+02 7.42E+01 1.76E+02 1.9&E+02 3.84E+03
C. 1.57E+03 1.78E+02 3.52E+03 2.81E+04 1.97E+04 2.84E+02 9.41E+03 1.18E+04 1.32E+04 1.365E+06 1.62E+03 1.04E+04 2.35E+06
a 5.33E+01 8.99E+00 2.48E+03 4.13E+03 8.04E+03 4.01E+01 2.24E+03 2.80E+03 5.24E+02 1.96E+04 1.84E+03 3.56E+02 4.00E+04
C. 6.25E+01 8.63E+02 6.52E+02 t.SlE+02 1.02E+02 1.84E+02 2.37E+04 6.57E+04 8.74E+02 3.61E+02 1.75E+02 3.27E+03 9.69E+04
ESTA a 2.20E+04 0.986E+02 2.18E+02 2.28E+03 9.106+02 4.67E+03 1.36E+04 4.07E+04 3.55E+03 8.86E+04
F 1.62E402 1.16E+02 7.56E+04 1.41E404 9.51E+04 4.00E+06 1.90E+04 4.02E+03 2.30E+04 1.(2E+06 2.90E+02 6.18E+03 0.0GE+05
F. 1.7E405 1.09E+04 8.40e+04 4.80E+04 3.22E+04 6.65E+04 1.96E+04 6.32E+04 9.04E+04 8.03E+04 1.92E+04 6.09E+03 0.27E+05
F.ICNS 2.04E+00 6.09E+01 1.03E+03 4.60E+03 2.43E+05 7.00E+04 6.18E+02 8.40E+02 2.02E+02 2.08E+03 7.79E+00 2.80E-03 3.22E+06
HEOTA a 4.00E+04 1.27E+03 4.98E+02 4.40E+03 4.77E+01 1.85E+03 8.68E+03 2.4BE+04 2.44E+00 7.40E+04 3.16E+01 8.43E+03 1.82E+06
jj Qa 4.01E+01 1.37E+00 1.23E+02 9.78E+02 6.11E+01 1.43E+02 8.46E+01 1.1E+02 1.44E+02 1.74E+01 4.12E+01 4.6E+01 9.00E+02
Ka 3.S8E+02 6.47E401 8.1E+03 1.97E+04 3.14E+03 1.04E+02 6.79E+03 1.92E+04 3.49E+03 1.34E+03 1.83E+02 2.49E+02 6.99E+04
La 3.98E+02 1.48E+03 2.86+03
Mn 1.88E+04 4.91E+03 3.67E403 8.27E+03 3.24E+03 5.12E+04 3.07E+03 7.43E+03 1.01E+04 1.07E+04 1.12E+02 7.73E+02 1.20E+05
Hol 1.64E+04 1.9E+03 .16E406 9.78E+06 1.71E+08 1.28E+04 4.14E+06 3.21E+05 2.63E+04 1.00E+08 2.79E+04 9.10E+04 4.06E+08
NHO 2.92E+06 3.48e+04 2.30E+00 1.48E+07 1.20E+07 0.36E+08 1.92E+07 2.25E+07 4.08E+05 1.23E+07 4.17E+06 3.32E+08 9.87E+07
N. 1.82E+08 1.30E+04 2.20E+08 7.80E+08 5.08E+00 4.35E+00 7.95E+08 1.13E+07 3.80E+05 8.32E+08 3.86E+05 1.57E+08 5.17E+07
M 6.tE+02 3.77E+02 2.12E+03 1.21E+04 1.11E+05 4.40E+04 1.64E+03 1.76E+03 3.30E+02 4.6E+03 3.86E+01 1.78E+05
OH 2.86E+05 3.19E+04 5.98E+04 7.21E+05 8.89E+06 2.63E+08 1.61E+08 2.30E+00 2.27E+06 2.20E+05 6.19E+04 1.88E+06 9.14E+08
P04 , 7.30E+02 1.31E+02 2.81E+04 2.45E+05 1.05E+06 2.98E404 4.86E+04 2.65E+04 3.73E+04 1.67E+08 6.21E+04 3.5M+04 0.74E+08Pba 8.96E+00 9.82E+01 4.15E+05 7.43E+03 3.22E+02 0.82E+03 6.96E+02 3.27E+03 1.88E-03 2.36E+03 5.45E-04 4.36E+06
103 .6tE+03 4.82E+02 1.12E+04 3.03E+05 0.97E+04 7.07E+02 2.02E+04 7.64E+04 8.92E+03 4.85E+05 8.82E+04 1.38E+05 1.21E+08
In - 6.37E+00 5.37E+00
£04 8.28E+04 8.43E+02 9.37E+04 3.22E+05 1.37E+06 1.34E+06 1.64E+06 7.5E+04 1.53E+04 5.86E+05 6.09E+04 1.91E+04 1.06E+06
It 6.76E+01 2.37E01 3.56E+01 4.51E+02 3.64E+04 2.53E+01 1.33E+02 5.586E+0 3.76E-03 9.34E.01 8.05 6.83E-01 3.6E+04
W04 . 3.62E+l1 .24E400 1.10E+02 0.80E+01 4.88E+01 1.29E+02 7.81E+01 9.9E+02 1.20E+02 1.57E+01 3.7E+02 4.15E+01 0.11E+02
zro . 2.21E+02 2.8UE+01 2.17E+03 5.20E+03 2.21E+03 2.36E+06 2.60E+04 0.21E+01 .256+03 7.651E+03 3.78+03 1.42E+03 2.90E+06

1220 *a 1.2E+04 :.98+013.87E+08 3.3E+08 3.3E+04 6.476+0416.60E+08 6.425+08 4.74E+041 4.7E+06 1.25E+08 4.32E+04 4.48E+0711 . I 2.45E+oij '.9IE+02 4.97E+031..05E+04 5.OEO 4 E+04 2.626+04 2.09E+0411.45E+04 1.86E+0319.93E+0215.65E+04 2.00E+061

(ToteA I 7.06E+001 7.006E+061 1.25E+071 2.99E+071 2.fE+07 2.04E+071 3.58E+071 4.32E+071 9.92E+061 3.10E+07f 2.44E+08j 9.87E+08j 2.29E+08 j

Watch Tanks:
Aestata 11 II 2 2 8
FalCN) 4  

20 2 I 3 24Hlghtheat- 2 2 7 11
Ilydwgpn I 3 7 1 4 is

Valuma Icublo mlantl rank Fanm SumaManc. and Wail. Stue Rapfl fat Fabmay 1S92
Salt 3.88E+03 3.36E+03 1.31E+03 6.87E+02 1.65E+04 1.09E+04 1.08E+04 2.6+04 2.41E+02 1.04E+04 8.776+04
Studg. 2.10E+03 7.19E+01 8.42E+03 6.13E+03 2.72E+03 748E+03 4.43E+03 5.0E+03 7.64E+03 .12E+02 2.186E+03 2.42E+03 4.72E+04
SupmWatant 3.03E+02 1.14E+01 6.88E+0 1.89E+02 8.40E+02 1.74E+02 2.38E+02 2.80E+02 2.89E+01 I.14E+01 8386+02 2.2E+03
Total 6.81E+03 3.43E+03 7.79E+0 590+03 80+04 812+03 2.15E+04 1.69E+04 7.82E+03 2.61E+04 2.42E+03 1.34E+04 1.37E+05
Total K9.1 1638 900 1 2057 1559 4744 2146 560 4453 2085 6905 838 3660 36230

eho IKA I 1.21 0.21 1 1.60 6.07 1.40 2.61 1.67 - 1 2.68 1 1.27 1.9 2 01 0.13 1 07

TRAC data only * !Hr)W-EIS data only - avotaged over farms based on EIS reported phase composiltlons (Salt/Sludgo/Supernato)
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WHC-EP-0616 Rev. 0

Table D-8. Double-ShelT Tank Inventory.

NCAW OS.S/0SF ncmw PFP CC
noild UqMd Uq" 84d Uq no4 Uqdd Sod UqoA Tota

C,.mica* (Kel tKq.) .WrL lqrI (Kc) Ocgci CJCEI (Kg.) Kti Kg).
Ag. 3.21E+02 2.93E+01 8.98E+01 4.41t+02
A4+3 3.67E+04 3.07E+04 1.54+406 1.53E+04 .856+02 1.6E+04 1.68E+02 2.78E+04 5.28E+05 2.10E06
As+5 3.48E+02 1.12E+02 3.12E+02 3.41E+02
8+3 2.38E+02 8.13E+01 1.29E+01 1.40E+03 1.25E+00 9.00E+01 3.59E+01 7.00E+02 2.56E+03
G.+2 3.801+02 9.82E+00 2.9$E+02 5.33E+02 4.35E-02 5.40E+01 4.3E+02 1.75E+03
S*+2 3.23E+00 7.175-01 9.95E+00
C4+2 1.62E+03 4.21E+01 3.34E+03 1.43E+03 2.40E+01 2.50E+03 7.715+02 6.94E+03 1.57E+04
Cd+2 6.07E+03 140E+01 2.7$E+02 3.74Z+02 6.74E+03
C4+3 7.81E+02 3.28E+01 1.09E.03 7.93E-04 7.02E-07 7.37E-05 8.14E+02
Ct+3 1.28E+03 4.97E+03 2.30E+04 4.10+03 9.33E+01 3.31E+03 1.28E+03 2.43E+04 6.83E+04
Cu+2 2.33E+02 1.04E+01 2.09E+02 5.29E+02 9.22E+02
F.+3 5.94+04 8.53E+01 1.13E+03 2.83E+03 2.25E+00 9.30E+03 1.44E+03 2.74E+04 1.02E+05
Hg+2 2.80e+02 2.80E+02
K+ 2.88E+03 1.925+04 1.31E+06 5.13E+04 1.93E+04 1.30E+03 3.42E+02 3.13E+02 3.10E+04 1.43E+06
Mg+2 4.63E+02 1.12E+01 5.23E+02 4.11e+02 1.20E+00 7.08E+02 3.28E+02 2.95E+03 5.40E+03
W4+ 8 7.16E+01 4.59E+02 2.77E+03 3.60E+01 4.32E-02 3.99E+01 2.52E+02 4.79E+03 8.42E+03
Nd+ 5.78E+04 5.31E+05 1.13E+07 4.43E+05 1.18E+04 5.74E+04 2.44E+03 4.51E+04 4.46E+06 1.69E+07
14+3 3.43E+03 1.39E+01 5.61E+02 4.15E+02 3.58E-01 2.44E+02 2.95E+02 5.50E+03 1.06E+04
Pb+4 4.83E+02 3.42E+01 2.65E+03 5.18E+02 3.58E+03
R". Eanh. +3 4.55E+03 .OE+l01 5.16E-01 2.00E+03 5.03E-02 5.82E+02 4.43E+02 3.99E+03 1.16E+04
Rh+3 7.53E+01 1.07E+01 1.286+00 1.41E+02 1.50E.0l 2.14E+02 4.43E+02
u+3 2.6E+02 2.43E+01 6.17E-01 5.22E+01 3.30E-02 2.10E+02 5.54E.02

sl+4 3.19E+03 2.14E+03 8.12E+03 1.45E+04 1.07E+02 9.36E+02 1.40E+01 3.09E+04 5.99E+04
Th+4 5.16E+02 148E+01 2.S0E+02 8.251+02
Ti+4 2.21E+02 4.59E+00 1.46E+00 1.60E+02 1.49E.01 5.98E+01 4.47E+02
U02+2 3.41E+03 5.281+03 7.8*E+03 2.65E+04 3.49E+00 1.12E+03 3.20E+00 5.08E+01 4.435+04
Zn+2 1.63E+02 4.33E+01 8.38E+02 6.38E+01 1.25E-01 1.91E+02 1.05E+02 9.42E+02 2.35E+03
Cl. 9.77E+01 7.41E+02 3.29E+05 2.50E+03 2.211E+03 2.21E+03 8.86E+01 1.10E+02 1.10E+05 4.46E+05
C03.2 7.57E+03 3.44E+04 2.85E+05 2.07E+04 1.05E+03 1.50E+04 3.75E+02 7.571+02 7.58E+05 1.12E+06
F- 1.42E+03 7.64E+03 9.47E+04 2.29E+05 7.46E+03 2.37E+03 9.49E+01 3.39E+01 3.88E+04 3.91E+05
F.(CNIS-3 1.6E+03 1.36E+03
N02- 1.63E+04 1.27E+05 4.77E+06 3.70E+04 1.53E+04 2.87E+02 8.27E+02 8.27E+05 5.80E+06
N03. 1.31E+04 3.75E+05 9.26E+06 1.02E+05 3.66E+04 7.75E+04 3.10E+03 4.156+03 4.14E+06 1.40E+07
O-. 1.68E+05 2.346+05 7.14E+06 1.74E+05 4.93E+04 9.45E+02 1.441+05 2.33E+06 1.03E+07
P?4-3 4.50E+03 4.54E+04 3.55E+04 2.371+04 5.3E+01 1.08E+02 1.08E+05 2.126+05
SO4.2 , 1.00E+04 1.04E+05 1.27E+05 2.37E+03 6.62E+02 4.00E+03 9.60E+01 1.32E+02 1.32E+05 3.79E+05
Ogtnc Carbon 4.39E+03 8.24E+03 1.521+05 3.00E+03 4.41E+05 6.14E+05
H20 6.54E+04 4.41E+07 2.00E+05 4.84E+05 1.26E+07 6.581+07
Mno2 2.77E+03 8.67E+00 7.45E+02 1.61E+03 5.431+03 5.83E+02 1.11E+04 2.23E+04
E02:2M20 2.75E+04 6.33E+01 5.15E+05 2.55E+02 1.83E+02 1.55E+03 5.46E+05

Ta. Kg 4.51E+05 8.071+05 8.06E+07 1.655+05 2.0*E+063.01E+05 4.921+05 2.89E+05 2.66E+07, 1.21E+08

Ingot Solid Uquid Total So.d Uquid Solid Uquid Total Total
ftadoncds 4

" Ci Cl Cl Cl Cl Cl Cl Cl C
C-14 3.50E+02 1.00E+03 1.00E+03 2.351+03
C..8..137 2.521E+07 2.56E+07 7.66E+05 4.80E+03 3.72E+05 1.42E+07 6.63E07
4-129 5.00E+00 1.S0E+01 7.00e+00 2.70E+01
st.Y-SO 2.14E+07 6.12E+04 1.40E+05 1.76E+05 3.78E+04 2.58E+07
To-fl 2.20E+03 2.106+03 9.304+03 2.5E+02 1.00E+04 2.40E+04
An-241 6.00E+04 9.001+02 5.80E+02 - 2.401+04 1.30E+04 9.86E+04
Pu-239.240 8.70E+02 1.10E+03 2.301+03 1.50E+04 3.90E+03 1.32E104
Total Cl 2.17E+07 2.52E+07 2.59E+07 9.0E+605 4.80E+03 5.87E+05 1.80E+07 9.225+07

Skadg. $uoemn,.t. $upn'.t. $Kudg. $ua.t. Studg. Suornt. Sudg. Sm-nt. Total
Volum..t " 1.51E+05 1.781+06 1.30E+07 I6.60E05 6.60+04 1.10E+05 3.30E+04 9.12+.04 4.76E+06 2.05E07
Vol.,um.....3 "5.72E-02 6.74E+03 4.92E+04 I2.50E+03 2.50E+02 I.16E+02 1.25E+02 3.45E02 1.30E04 7.761+04

DSSIVSSF NCRW
1.64 1.36

PFP
1.46

CC
1.46

OVERALL

*Total. may bc Nt.,e alno. analytical data .ne not .n3i.blc for com. .Lementa

Radc.-d. d.cayed to 1*91 to b. cniatnt with th Intagetod Data 8a..: daught.e ar. inctudad for C.-137 and $,-SO
.. CRW and Pf adlawucld. dat a. b.ad o. u.nwshd "4a. COn sa ol.. nlysit

... Studg. vo rn nabnrm includ. drainbl. nd 4M ndrasabe increddel liquId (tha aOed. wlr. calculated on a dry b..i.)

D-51
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SUPERNAT ANT LIQUID VOLUMES (Kgaltons) SOLIDS VOLUME(A
0

TABLE E-4. INVENTORY SUMMARY BY TANK FARM
December31, 1994

0-

TANK TOTAL AVAIL SALT

FARM WASTE SPACE AGING CC CP DC DN DN/PD DN/PT DSSF NCPLX TOTAL DS8 SLUDGE CAKE TOTAL

A 1537 0 0 0 0 0 0 0 0 9 0 9 0 55 972 1528

AN 6562 1418 0 1919 0 0 869 0 0 2343 0 5121 937 504 0 1441

AP 4194 4926 0 0 1101 0 2274 0 0 819 0 4194 0 0 0 0

AW 3849 2991 0 0 0 0 1282 197 0 1039 0 2518 0 1135 196 1331

AX 906 0 0 3 0 0 0 0 0 0 0 3 0 19 8(4 903

AY 158a 292 0 0 0 781 772 0 0 0 0 1553 0 113 0 115

AZ 1911 49 1781 0 0 0 0 0 0 0 0 1781 0 130 0 130

B 2057 0 0 0 0 0 0 0 0 0 1 15- 0 1697 345 2142

oX 1648 0 0 0 0 0 0 0 0 0 33 33 0 1380 155 1515

BY 4744 0 0 0 0 0 0 0 0 0 0 0 0 719 4025 4744

o 2131 0 0 .0 0 0 0 0 0 0 174 174 0 1957 0 1957.

8 5510 0 0 0 0 0 0 0 0 17 41 58 0 1166 4288 5452

SX 4425 0 0 0 0 1 0 0 0 0 62 63 0 1254 3108 4362

SY 2608 312 0180 0 0 0 0 690 0 0 870 1103 71 584 1738

T 2029 0 0 0 0 0 0 0 0 0 43 43 0 1986 0 1988

TX 7I9 0 0 0 0 0 0 0 0 0 5 5 0 241 0763 7004

TY 638 0 0 0 0 0 0 0 0 0 3 'a 0 371 64 835

U 3550 0 0 0 0 0 0 0 0 31 137 168 0 638 2744 3382

Note: 41- 1 Koal differences are the result of computer founding

in
U,

-03
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EXTENSIVE RETRIEVAL

CONSTRUCT ION MANPOWER

ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV B DRAFT OF EXTENSIVE SEPARATIONS

REV 0 Nay 29, 1995 JWG

DATA PACKAGE DATED MAY 1995

YEAR (NOTE 1)
K MIT
% M1

EXPENDED PER YR, DESIGN (NOTE 2)

EXPENDED PER YR, CONST. (NOTE 1)

1995 1996 1997 1998
.10 .30 .40

1x 1%

199
.2
9 2000 2001 2002 2003 2004 2005 2006

0 100%

2% 4% 9% 19% 26% 20% 12% 6% 100%

DESIGN & ENGR

CONSTRUCTION

EQUIV

TOTAL TOTAL
MXI MAN*YR--

(NOTE 3) (NOTE 4)

14,000,000 7,000

TOTAL------------------------- EQUIVALENT MEN-----------------------------------------------------------------

(NOTE 5)

0 700 2,100 2,800 1,400 0 0 a 0 0 0 0 7,000

NONRADIATION WORKERS

SUPERVISORf

TOTAL

29,000,000 14,500

8,600,000 4,300

51,600,000 25,800

0 0 145 145 290 580 1,305 2,755 3,770 2,900 1,740

0 0 43 43 86 172 387 817 1,118

870 14,500

860 516 258 4,300

0 700 2,288 2,988 1,776 752 1,692 3,572 4,888 3,760 2,256 1,128 25,800

NOTES: 1.
2.
3.

SCHEDULE AND DISTRIBUTION FROM FIGURE 10-1

DESIGN DISTRIBUTION ASSUMED BY JACOBS

OVERAL MANIIURS FROM TABLE 9-9
4. JACOBS ASSUMES 2,000 WORKING HOIURS IN A YEAR
5. GENERAL CALCULATION: (EQUIVALENT TOTAL MAN YEARS)*(% EXPENDED PER YEAR)

EXT SEP CONSTRUCTION MANPOWER

q +2.29<
(7

/



SEPARATIONS

AND D&D MANPOWER

BY JACOBS USING HOURS AND SCHEDULE FROM REV B DRAFT OF EXTENSIVE SEPARATIONS DATA PACKAGE DATED MAY 1995

May 30, 1995 JWG

% Nil EXPENDED

YEAR (NOTE 1)

PER YR, OPR (NOTE 1)
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

.2% .4% .6% .8% 10.0% 3.6% 3.8% 4.2% 4.2% 4.2% 4.2% 4.2% 4.2%

----------------------- EQUIVALENT MEN----------------------------------------------------------------------------

(NOTE 4)

NONRADIATION WORKER 3,300,000 1,650 3 7 10 13 165 59 63 69 69 69 69 69 69

EXEMPT

RADIATION WORKERS 8,500,000 4,250 9 17 26 34 425 153 162 179 179 179 179 179 179

BARGANING UNIT

RADIATION WORKER

TOTAL

2,100,000 1,050

13,900,000 6,950

2 4 6 8 105 38 40 44 44 44 44 44 44

14 28 42 56 695 250 264 292 292 292 292 292 292

SCHEDULE AND DISTRIBUTION FROM FIGURE 10-2
OVERAL NANHOURS FROM TABLE 9-3, INCLUDES CONSTRUCTION, STARTUP, OPERATION AND D&D PERSONNEL
JACOBS ASSUMES 2,000 WORKING HOURS IN A YEAR

GENERAL CALCULATION: (EQUIVALENT TOTAL MAN YEARS)*(X EXPENDED PER YEAR)
DOES NOT INCLUDE MONITORING AND MAINTENANCE OR CLOSURE. IF REQUIRED USE DATA FROM-IY SPREADSHEET.

Tp A

EXT SEP OPR AND D&D MANHOURS

EXTENSIVE

OPERATION

ESTIMATED
REV 0

TOTAL
Ml

(NOTE 2)

EQUIV
TOTAL

MAN*YR-
(NOTE 3)

NONEXEMPT

NOTES: 1.
2.

3.
4.

5.



2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

4.2% 4.2% 4.2% 4.2% 4.2% 4.2% 4.2% 5.6% 7.2% 5.2% 4.8% 1.8% 1.4% 100.0%

........-......-.-----...------.------------------------------------------------------------------------------- TT TAL

69. 69 69 69 69 69 69 92 119 86 79 30 23 1,650

179 179 179 179 179 179 179 238 306 221 204- 77 60 4,250

44

292

44

292

44

292

44

292

44

292

44

292

44

292

59

389

76

500

55

361

50

334

19

125

15

97

1,050

6,950

EXT SEP OPR AND D&D MANHOURS



DRY, FILL AND CAP

CONSTRUCTION, OPERATION AND DAD MANPOWER

ESTIMATED BY JACOBS USING HOURS AND SCHEDULE FROM REV U DRAFT OF IN SITU TREATMENT DATA PACKAGE DATED FED 1995
REV 0 May 29, 1995 JWG

% Mil EXPENDED PER
YEAR (NOTE 1)

YR, OPR (NOTE 1)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
5.0% 5.0% 5.6% 5.5% 5.4% 5.3% 5.4% 5.7% 4.3% 4.3% 4.2% 4.1% 4.0%

EQUIV
TOTAL

MAN*YR--------------------------EQUIVALENT
(NOTE 3)

MEN-----------------------------------------------------------------------
(NOTE 4)

RADIATION WORKER

NONRADIATION WORKER

950,000 475 20 28 27 26 26 25 26 27 20 20 20 19 19

300,000 150 9 9 8 8 8 8 - 8 9 6 6 6 6 6

EXEMPT

RADIATION WORKERS

NONRADIATION WORKER

950,000 475 28 28 27 26 26 25 26 27 20 20 20 19 19

1,000,000 500 29 29 28 28 27 27 27 29 22 22 21 21 20

CARGANINO UNIT

RADIATION WORKER

TOTAL

2,800,000 1,400

5,050,000 2,525

81 81 78 77 76 74 76 80 60 60 59 57 56

146 146 141 139 136 134 136 144 109 109 106 10'. 101

NOTES: 1. SCHEDULE AND DISTRIBUTION FROM FIGURE 8-3
OVERAL MANIIOURS FROM TABLE 7-3, INCLUDES CONSTRUCTION,
JACOBS ASSUMES 2,000 WORKING HOURS IN A YEAR

STARTUP, OPERATION AND DAD PERSONNEL

4. GENERAL CALCULATION: (EQUIVALENT TOTAL MAN YEARS)*(% EXPENDED PER YEAR)
5. DOES NOT INCLUDE MONITORING AND MAINTENANCE OR CLOSURE. IF REQUIRED USE DATA FROM ISV SPREADSHEET.

DRY, FILL AND CAP

TOTAL
XHi

(NOTE 2)

NONEXEMPT

2.
3.



2013 2014 2015 2016 2017 2018 2019 2020 2021
3.9% 3.9% 4.2% 4.2% 4.0% 3.7% 3.8% 3.9% 3.0% 100.0%

------------------------------------------------------------------------------ TTTTAL

19. 19 20 20 19 18 18 19 14 475

6 6 6 6 6 6 6 6 5 150

19 . 19 20 20 19 18 18 19 14 475

20 20 21 21 20 19 19 20 15 500

55 55 59 59 56 52 53 55 42 1,400

98 98 106 106 101 93 96 98 76 2,525

DRY, FILL AND CAP



ENGINEERING INFORMATION REQUEST 037

Supplemental Information

CanpsIe; Vitrify with Tank Waste nlternativer

The staffing levels developed for the Capsules Overpack and Ship alternative should be used
for the Vitrify with Tank Waste alternative. The schedule for both alternatives is
approximately the same and so the annual staffing levels are assumed to be identical.

The engineering data package for the capsules does not provide staffing estimates for the
Vitrify with Tank Waste alternative and notes that the estimate would be insignificant as
compared to the Extensive Retrieval (Ex Situ Vitrification) alternative [formerly the TPA
alternative]. This is a true statement however, this approach does not provide a basis for
comparing the Capsules Vitrify with Tank Waste alternative with the other capsule
alternatives. The staffing levels for each of the capsule alternatives should be similar since
each alternatives (except No Action) involves capsule retrieval, inspection, placement into an
overpack or a transportation cask, transport, and handling.

August 9, 1995 EIR037.ADD



Request Number 071

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Jonn Younq (AST)

Phone Number: (509)946-7112 Fax Number: (509)943-6812

Request Information: Stack data for Extensive Separations suhalternative

Need Date: 6/20/95

Response: see itached

Data Source/Accuracy: Reference- personal communication with George Tnsen Tr on

6/19/95

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence:.

enginleninfrq.071

Date: r;/19/95

Marc Nelson - Project Manager



The stack gases from the HLW vitrification plant and the LLW vitrification plant would be
combined and released from a common stack under the Extensive Separations subalternative.
No design calculations have been done to size the stack or the exit velocity but the following
stack parameters would be used as target values during design:

Stack height = approximately 200' (use 180' to be consistent with other alternatives)
Exit velocity = 15-20 meters/second
Exit temperature = 50 degrees C

The stack would be located nearest to the LLW vitrification plant since the LLW plant will
have the highest volumetric flow rate.

The following stack stream information was taken from the extensive separations data package:

Schedule: LLW vitrification 19 years, HLW vitrification 19 years

Plant capacities:LLW vitrification = 200 mt/operating day, HLW vitrification =1
mt/operating day
capacity factors: HLW 0.0323 kg/(hr-mt) , LLW=0.2924 kg/(hr-mt)

HLW stack stream = stream 1543 = 4.19E+04 mt
LLW stack stream = streams 907+917 = 2.23E+05 + 3.58E+04 mt

LLW = 2.59E+05 mt * .2924 kg/(hr-mt) = 75,731 kg/hr
HLW = 4.19E+04 mt * 0.0323 kg/(hr-mt) = 1,353 kg/hr

Combined stack mass flow rate = 77,084 kg/hour

Assuming an average MW of 29 g/gmol

Volumetric flow rate = 65,000 standard cubic meters/hr = 18.05 cubic meters/sec

enginleninfrq.071



Request Number 072

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: L Dean Date: 09/12/95

Phone Number: 509-946-7112 Fax Number: 509-943-6812

Request Information: Footprint of the proposed privatization alternative showing the location

of all facilities, or at least a perimeter enclosing all privatization facilities. If a map or desian

is not available, provide the geographic coordinates flat and long) of an area that will enclosed

the privatization alternative. Identify any support facilities, such as a power or pipe line

corridors, outside the 200 Areas and supply maps or coordinates for these facilities.

Need Date: 10/01/95

Response:

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed: ?//

Concurrence: vto/a No -

lA'rc Nelson- Projec\ ~anager

engintenginfrq.072
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Request Number 073

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: David Serot Date: 09/13/95

Phone Number: 375-3055 Fax Number: 943-6812

Request Information: Fquivalent number of workers per calendar year for the TWRS

Privarization Alternative. Data should be consistent with data provided for the other TWRS

alternatives and in the same format as data previously provided. Subdivide the data for the

Privati7ation Alternative into: Waste Retrieval and Transfer Stage and Waste Treatment Stage.

Subdivide each stage into: Construction Operations. D&D and M&M phases.

Need Date: ASAP (9/22 at least)

Response:

Data Source/Accuracy:

Prepared By: Date Sent/Faxed:

Concurrence: Ifbi&. .f/ft(
Marc Nelson'- Project Manager

enginlengnfq.073



3.4.9 Phased Implementation
Overview
The Phased Implementation alternative provides a mechanism to implement the remediation of
the tank wastes in a two step process. The first step would be a commercial demonstration, on
a reduced scale, of the pretreatment and immobilization processes for selected tank wastes.
The second step would involve scaling up the demonstration scale processes to treat the
remaining tank wastes. The phased implementation approach could be applied to any of the
tank waste alternatives involving waste treatment however, for purposes of analysis, the Ex
Situ Intermediate Separations alternative with some additional separations was selected as a
representative alternative for analysis. The follow-on or full scale alternatives are addressed
by the bounding tank waste alternatives discussed in this EIS.

Under the Phased Implementation alternative readily retrievable and well-characterized wastes
from the DSTs would be retrieved and processed in two separate waste treatment facilities
designed, constructed, and operated by private contractors. One of the facilities would process
liquid DST wastes to produce an immobilized low activity waste (LAW) product while the
other facility would produce an immobilized LAW product and an immobilized HLW product.

The immobilized LAW would be sealed in containers at the treatment facilities and then
transported to an interim onsite storage facility where it would be stored for eventual onsite
disposal. The immobilized HLW would be placed in canisters and transported to an interim
storage facility where it would be stored awaiting shipment and disposal at the proposed
national HLW repository. The method of interim HLW storage would be the same as that
described for the Ex Situ Intermediate Separations alternative.

Each of the LAW treatment facilities would operate for a ten year period during which they
would treat the majority of the liquids currently contained in the DSTs. The HLW treatment
facility would operate for a six year period.

The following operations would be implemented under Phased Implementation:
- Retrieve the DST liquids for LAW processing;
- Retrieve selected DST wastes for HLW processing;
- Transfer liquid wastes to a receiver tank;
- Transfer selected wastes for HLW processing directly to the HLW plant;
- Perform separations to remove cesium, strontium, technetium, TRU elements,

and sludges from the LAW stream;
- Package the radionuclides separated during pretreatment from each of the LAW

processing facilities and transport to onsite interim storage for future waste
treatment;

- Return sludges separated during LAW processing to the DSTs for storage;
- Immobilize both the LAW and HLW;
- Place the immobilized HLW into canisters;

H:\USEMRsCHENDERs\PRIVATE.WPDPage I



- Place the immobilized LAW into containers: and
* Transport the immobilized wastes to onsite interim storage facilities.

Following the demonstration period each of the treatment facilities would be decontaminated,
and torn down, support facilities would be taken out and the facility site would be restored as
near as possible to its original condition.

Process Description
The first step in waste processing would be to recover and transfer the wastes from the DSTs.
The waste feed to the LAW facilities would be retrieved and transferred in batches from
selected DSTs into two existing DSTs designated as feed tanks. Each LAW facility would
have one designated DST as a feed tank. The waste feed to the HLW plant would be retrieved
and transferred separately and would go directly to the HLW processing facility. The DST
wastes that would be treated at the HLW facility would be high-activity wastes recovered
directly from selected tanks and would not include the high-activity wastes separated out of the

LAW stream.

Liquid waste retrieval and transfer would utilize equipment and systems currently in place in
the DST farms. Sludge washing and slurry pumping using techniques identified for the Ex
Situ Intermediate Separations alternative would be used to retrieve wastes for treatment at the
HLW plant. The installation and operation of sludge washing and slurry pumping equipment
would take place under other projects.

The specific technologies employed for separations and immobilization would be defined by
the contractor and therefore are not specifically identified or discussed for this alternative

however, representative technologies based on the Ex Situ Intermediate Separations alternative

are used for purposes of impact analysis. The separations and immobilization technologies
employed for waste immobilization would be controlled by waste product specifications that

would control the physical properties, chemistry, radionuclide content, and volume of the

immobilized LAW and HLW.

Pretreatment for LAW processing of the liquid wastes would be performed to remove the

cesium, strontium, technetium, TRU elements and suspended sludge particles from the waste
stream. The separated radionuclides would be packaged in a canister for onsite dry storage,

the treated sludges would be returned to the DST farms for storage, and the treated liquid
waste stream would then be immobilized. For purposes of impact analysis the immobilization
process would include evaporation of the waste stream followed by vitrification. The LAW

waste processing facilities would each be designed to treat up to one million gallons of liquid
wastes per year. This is equivalent to 20 metric tons of vitrified glass per day at a 20 weight
percent waste oxide loading.

The immobilized LAW would be placed into stainless steel containers approximately 1.8

HAUsER\CHENDERS\RIVATE.WPDPage 2



meters long by 1.2 meters wide by 1.3 meters high.

The HLW treatment process would not involve separations processes and would treat the
entire waste stream into immobilized HLW. The HLW plant would be designed to produce
the equivalent of one metric ton per day of HLW glass at a 45 weight per cent waste oxide
loading.

The immobilized HLW would be placed directly into canisters of a size suitable for packaging
in a Hanford Multi-Purpose Canister (HMPC) for interim storage and eventual transport to the
proposed national HLW repository.

Construction
The two contractors would be provided with a site east of the 200 East area within the area
previously identified as the grout disposal area. Each contractor would construct a treatment
facility and support facilities as required to support the operation. The following systems and
facilities would be constructed:

Waste transfer systems would include pipelines from the receiver tanks to each
of the treatment facilities and would include a separate pipeline to transfer HLW
from the existing waste transfer system to one of the treatment facilities;

- Electrical service to each of the sites would involve installing overhead power
lines from the existing 200 East area power grid to the designated sites;

- Process water and potable water would be installed to connect the sites with
existing distribution lines in the 200 East area;

- Pretreatment and LAW processing facility;
- Pretreatment, LAW and HLW processing facility; and
- Interim storage pads for immobilized LAW and HLW would be constructed in

the 200 East area in the location identified for interim storage for the
Intermediate Separations alternative. This interim storage facility would be

constructed and maintained by the Hanford Site M&I contractor.

Qjerations
Operations under this alternative would take place simultaneously at the two treatment plants.
Both LAW plants would operate for approximately ten years while the HLW treatment
operations would take place for six years.

The Hanford Site Maintenance and Integration (M&I) contractor would retrieve and transfer
DST wastes to the receiver tanks or in the case of the HLW, directly to the HLW processing
facility. The waste treatment contractors would transfer wastes from the receiver tanks to the

treatment facilities on an as needed basis.

Each contractor would perform the necessary pretreatment and separations processes on the
waste stream, collecting and packaging the separated radionuclides for return to DOE for

HAUSERs\CHENDERs\PRIVATE.WPDPage 3
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0
PHASED IMPLEMENTATION STAFFING ESTIMATE

0

STAFF STAFF 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 20071 2008 2009 2010 2011 2012 2393
HOURS YEARS _

SEPARATIONS +HLWILAW
CONSTRUCTION
DESIGNAND ENG. V8740DO 937 5t 61 170 383 255 17
CONSTRUCTION 10204000 5102 _ 340 1020 1360 1360 680 171 71
SUPERVISORY S103W 518 34 102 136 136 68 21 21

_ 0 0
0 0 |

OPERATION 0 0 | | _

EXEMPT 0 0 _ }

RAD 92BDDO 464 30 30 30 0 43 43 43 43 43 43 43 43
NONRAD 784000 392 30 30 30 30 34 34 34 34 34 34 34 34
NONEXEMPT 0 0
RAID 1440000 720 60 60 60 60 60 60 60 60 60 60 60 60
NONRAD 1536000 768 64 64 64 64 64 64 64 64 64 64 64 64
BARGAINING UNIT 0 0 _

RAID 12240DO 612 43 43 43 43 55 55 55 55 55 55 55 55
NONRAD 1224000 812 43 43 43 43 55 55 55 55 55 55 55 55

0
SEPARATIONS + LAW 0
CONSTRUCTION 0
DESIGN AND ENG. 1344000 672 38 47 149 234 191 13
CONSTRUCTION 79400M 3970 259 778 1037 1037 519 } 170 170
SUPERVISORY 878000 439 29 85 113 114 56 21| 21

0 0
0 0

OPERATION 0 0
EXEMPT 0 0
RAO 688000 344 28 28 28 28 29 29 29 29 29 29 29 29
NONRAD 720000 360 30 30 30 30 30 30 30 30 30 30 30 30
NONEXEMPT 0 0
RAD 1440000 720 60 60 60 60 60 60 60 60 60 60 60 60
NONRAD 1535000 768 I 64 64 64| 64| 64 64 4 64 64 64 64 64
BARGAINING UNIT 0 0
RA! - 1008000 504 _ 42 42 42 42 42 42 42 42 42 42 42 42
NONRAD 008000 504 _ 42 42 42 42 42 42 42 42 42 42 42 42

.. }_ 1996 1997 1998 1999 2000 2001 2002 2006 2007 2008 2009 2010 2011 212 2013
~TAL -: !9 770| 2304 3263 3093M 353 536 536 536 535 578 578 57a 578 57i 578 961 961

I5ea aiou I-0C LU.D

10/24fl5



interim storage. The LAW waste stream would be immobilized using a technology to treat the

waste that would yield a stabilized waste product that would be similar to vitrified glass with

regard to waste performance characteristics.

Immobilization of the HLW stream would be accomplished using a technology to treat the

waste that would result in a stabilized waste form similar characteristics to borosilicate glass.

Each of the waste treatment facilities would operate off-gas treatment systems that would

include control technologies for priority pollutants and radionuclides. The treatment of the

off-gas would be similar processes and equipment as described for the Ex Situ Intermediate

Separations alternative.

Post Remediation

Post Remediation activities would include decontamination and decommissioning of the

treatment facilities, and closure of the site.

H:\USERSTCHENDEPS\PRIVATE.WPDPage 4



PHASED IMMENTATION

Retrieval of Waste From Tank Farm and Pump to Supply Tanks(s) for Phased Implementation Alternative

Retrieval Staff Person 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Operations Hours Years
Exempt _____ _________ ___ ___ ________ _ _ _

Rad Workers 40,000 20 2 2 2 2 2 2 2 2 2 2
Nonexempt

Rad Workers 0 0 0
Nonrad Workers 0 0 0

Bargaining Unit -
Rad Workers 120,000 60 6 6 6 6 6 6 6 6 6 6
HeallhPhysics 40,000 20 2 2 2 2 2 2 2 2 2 2

1. Assumed 1 shift per day.

(2

Page 3



Phased Implementation Staffing Estimate
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0

PI ASED IMPLEMENTATION STAFFING ESTIMATE

O'J-rtiI S}Lfft &q)maG a cL '5N Ced 3h., 7 (pidrA Lil

PIIASEDS! XLSPIIASCPage I

|STAFF STAFF 199 1997 1998 1999 2000 2001 2002 2003 2004 2005 2000 2007 2000 2009 2010 2011 212 _2013

FIIURS YEARS
(ILW + LAW) 

-- -- __-

CONSTRUCTION -
DESIGN AND ENG. 2204000 1102 60 72 200 450 300 20

CONSTRUCTION 12000000 6000 400 1200 100 1800 800 __ __________ 200 20

SUPERVISORY 1220000 810 - 40 120 180 ISO 80 .__ . 25 25

OPERATION
EXEMPT -5- - - s-

RAD Goo= 35 35 2 5 50 50 50 0 0 50 50 50

GNRAD 3020DOO 400 35 35 35 35 40 40 4 40 40 40 13 40

RAD NONEXEMP 40 70 70 70 70 70 70 70 70 70 70 70

NONRAD 1500000 000 75 75 75 75 75 75 75 75 75 75 75 75

OARGAININGUNIT 7 - - -0
RAD 144000 720 so 50 50 00 - 05 65 a5 85 a5 5 85 05

NONRAD 1440000 720 so 50 so 50 .- 5 as a 65 65 as 65 05

CONSTRUCTION - ---- --

DESIGN AND ENG. 1580000 790 45 55 175 275 225 is
CONSTRUCTION 934000 4670 W5 90 1220 1220

SUPERVISORY 1038000 6I9 34 100 134 134 67 2 25

---- E--A -----------------------------------------------------------

OPEMTO - -__-- - -

EXEMPT _ 4__ 42_ 3 35 2 52515 25 3535 __35 35 25
RAD 840000 420 35 35 35 35 -3 5 35 35 35 35 -35 5

NONRAD 840EE0 420 - - ----- --

NONEEMP P 70 70 70 70 70 70 70 70 7 70 10 70
N0EXMP leff___ 840 . - - ___ - - - - -- - - - 7 0 7011 70_ TO- 7

N0NRAD 1800000 N5 75 75 75 75 75 _7 _75 is 7

BARGANINGUNIT 12000 - - -5 | 5 50 50 50 50 50 50 50 50 5OfAI
NjRAD 1200000 500 s so so 0 - - 'a s NO

NONRAD 12000 so~-- _ _ 0 5 50 50 50 so01 50 0 0 50 050 50

1990 1997 1990 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

_ 105 908 2710 3639 3039 1592 630 830 830 630 680 600 880 000 00 014 1130 1130

WTl-HiA 15% OVERALL REDUCTION 89 770 2304 323 -3093 1353 50 53 -530 .538 - 7; 570| 570 578 570 -50 002 (J.



Request Number 074

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Joan Young (ASD Date: 5/23/95

Phone Number: 946-7549 Fax Number:

Request Information: see attached memo

Need Date: 10/2/95

--------------------------------------------- 
----------------------------

Response: see attached

Data Source/Accuracy:

Prepared By: Colin Henderson

Date Sent/Faxed:__ __e

Concurrence: -/ f/ 614'& -
Marc Nelson - Project Manager
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To: Dave Murray

From: Joan Young

Subject: Contract No. #05-K471-S-94-0001 - Data equest for Revisions to TWRS DEIS

Several revisions have been requested by JEG for the TWRS DEIS (17 pages). Briefly, these
revisions include adding the following:

o radiological exposures to construction workers (MEl and nominal)

o risk to involved workers during continued operations of the tank farms (including
evaporation of the SSTs)

o routine and post remediation risk from the calcination subalternative and the no action
capsules subaltemative

o modeling results from postremediation risk for the extensive separations subaltemative

o risk to involved workers, noninvolved workers, and the general public during monitoring
and maintenance (prior to closure and after closure)

o risk from chemical exposures during construction and operations for all altematives and
subaltematives.

Information that is required to resolve these requests has been marked with a "please provide"
in the attached Table 1 (17 pages). The column headings Indicate the units in which the
information must be provided.

If the information has already been provided and it Is included in the current Appendix D, then
the location of this information is listed in the cell. JEG engineers should verify the
appropriateness of these assumptions.

Please be aware that final deadline for analyzing this information is October 16, 1995. Receipt
of the technical information requested must be obtained by September 20, 1995.

Attachment

cc: Mike Harker
Colin Henderson
File 2.11.2.2
File 2.11.3.3
Chrono

587.JACql0W03.JKY

AS] Memorandum September 13, 1995



JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

1.0 TANK WASTE - NO ACTION

1.1 Construction -N/A

1.2 Operation
1.2.1 Continued Operations
-Monitor SSTs and DSTs (100 year period)

RELEASE CONDITIONS- see attached spread sheet titled "Tank Farm Emissions From
Current Operations"

EMISSIONS- see attached spread sheet
WORKER EXPOSURE- 84 million staff hours (rad worker and chemical worker)
MODELING- see attached spread sheet

-Monitor MUSTs
RELEASE CONDITIONS -N/A must emissions assumed to be minor compared to tanks
EMISSIONS - N/A
WORKER EXPOSURE - included in the number given for SSTs and DSTs
MODELING - N/A

-Operate Evaporator (intermediate evaporator operations through the year 2005) no operations after
2005

RELEASE CONDITIONS- see attached spread sheet titled "Tank Farm Emissions From
Current Operations"

EMISSIONS- see attached spread sheet
WORKER EXPOSURE- 2.7 million staff hours (rad worker and chemical worker)
MODELING- see attached spread sheet

1.2.2 Retrieval - N/A
1.2.3 Separations - N/A
1.2.4 Treatment - N/A
1.2.5 Storage - N/A
1.2.6 Disposal - N/A
1.2.7 Monitoring and Maintenance - N/A(no immobilized HLW) monitoring and maintenance

included in continued operations.

1.3 Post Remediation - N/A (no post remediation activities)
1.3.1 Decontamination and Decommissioning
1.3.2 Closure - N/A (no closure activities would occur)
1.3.3 Monitoring - N/A (no post remediation)

2.0 TANK WASTE - LONG-TERM MANAGEMENT

NOTE: The Long-Term management alternative calls for retanking the DST wastes two times during the 100
year institutional control period. The compliant management alternative is the same as the original Tank No
Action alternative with retanking. Each of the following construction activities will occur twice during the
Long-Term Management alternative.

2.1 Construction (years 6/2033-6/2037, 6/2083-6/2087)
2.1.1 Continued Operations
-Build replacement evaporator

TWRS EIS PAGE 1November 15, 1995 AsT.074



JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Build new DSTs at 50 year intervals
RELEASE CONDITIONS -Ground releases, ambient temperature, velocity N/A
EMISSIONS- no radiological estimates, no chemical other than regular non-rad construction
emissions. Radiological and chemical exposures would occur from emissions from existing
tanks.
WORKER EXPOSURE- total construction staff hours for two retanking campaigns is 7.5E6,
assume that 5% of these hours, or 375,000 hours (188 staff-years) are rad zone work
associated with tie-ins.
MODELING- release concentrations during construciton N/A

2.1.2 Retrieval
-Build DST retrieval systems

RELEASE CONDITIONS-Construction releases minimal
EMISSIONS- Construction emissioins minimal
WORKER EXPOSURE-Total construction staff hours estimated is 14.2 million. Assume

that 5% or 710,000 staff hours would be rad zone work that would have associated rad exposure.
MODELING- n/a

2.1.3 Separations - N/A
2.1.4 Treatment - N/A
2.1.5 Storage - N/A
2.1.6 Disposal - N/A

2.2 Operation
2.2.1 Continued Operations
-Monitor SSTs and DSTs

RELEASE CONDITIONS - see attached spread sheet titled Tank Farm Current Operations
EMISSIONS - see attached spreadsheet
WORKER EXPOSURE- 84 million staff hours
MODELING- see attached spreadsheet

-Monitor MUSTs - must emissions assumed to be negligable, worker exposure hours are included in
the SST and DST number.

-Operate Evaporator
RELEASE CONDITIONS - see attached spread sheet titled Tank Farm Current Operations
EMISSIONS - see attached spreadsheet
WORKER EXPOSURE- 2.7 million staff hours, rad worker
MODELING- see attached spreadsheet

-Deactivate and stabilize empty DSTs
-Cap piping, seal entrances - rad worker hours included in construction hours
-fill tank with gravel (not estimated in data package)
-Continue to stabilize and isolate SSTs (interim stabilization) (seal entrances, cap piping
etc.)- rad worker hours are included in continued operations

2.2.2 Retrieval
-Retrieve DST wastes
RELEASE CONDITIONS-
EMISSIONS- DST retrieval air emissions Cs-137=.0007 Ci, I-129=.001 Ci, Sr-90=.0001
Ci.
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

WORKER EXPOSURE- rad worker hours = 33 million staff hours (1,650 staff years)
MODELING- release concentration same as routing operating emissions

2.2.3 Separations - N/A
2.2.4 Treatment - N/A
2.2.5 Storage - N/A
2.2.6 Disposal - N/A
2.2.7 Monitoring and Maintenance - N/A(no immobilized HLW)

2.3 Post Remediation - N/A (no post remediation activities)
2.3.1 Decontamination and Decommissioning
-D&D evaporator facilities following each retanking campaign.- rad worker personnel requirements
included in operations.
2.3.2 Closure - N/A (no closure activities would occur)
1.3.3 Monitoring - N/A (no post remediation)

3.0 MINIMAL RETRIEVAL (IN SITU VITRIFICATION) ALTERNATIVE
3.1 Construction

3.1.1 Retrieval - N/A
3.1.2 Separations - N/A
3.1.3 Treatment
-Construct tank farm confinement facilities (TFCFs). Construct a TFCF over each tank farm

RELEASE CONDITIONS- Ground, ambient temp., velocity= N/A
EMISSIONS- DO NOT USE TABLE 10/WHC.
WORKER EXPOSURE- 44 million staff hours (rad worker) (22,000 staff years)
MODELING-radiological and chemical releases would come from the tanks and would be the
same as continued operations.

3.1.4 Storage - N/A (no interim HLW storage required)
3.1.5 Disposal - N/A (no construction of a disposal facility required, barriers addressed under post

remediation)

3.2 Operation
3.2.1 Continued Operations

RELEASE CONDITIONS- see attached spread sheet titled-Tank Farm Continued Operations
EMISSIONS- see attached spread sheet
WORKER EXPOSURE- 22.5 million rad worker hours(1 1,250 staff years)
MODELING-see attached spread sheet
note: see attached table titled Continued Operatins Phase Out Schedule for the phase out of
continued operations as the tanks are vitrified.

-Operating the 242A evaporator as a waste management activity (up through year 1999)
RELEASE CONDITIONS- 22', temp=46 deg C, flow 6.5 m^3/sec, stack radius 0.55 meter
EMISSIONS- see attached spread sheet titled Tank Farm Continued Operations

note: use emissions for periodic evaporator ops
WORKER EXPOSURE- included in operations numbers
MODELING- see attached spread sheet titled Tank Farm Emissions From Current Operations

3.2.2 Retrieval - N/A
3.2.3 Separations - N/A
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

3.2.4 Treatment
-Remove excess DST liquids in evaporator (would require 5 years of continuous evaporator

operations)
RELEASE CONDITIONS- see attached spread sheet titled Tank Farm Emissions from

Current Operations
EMISSIONS - see attached spread sheet
WORKER EXPOSURE - staff years included in operations
MODELING- concentrations provided in spread sheet

Vitrification of Tank Wastes

RELEASE CONDITIONS
EMISSIONS- chemical emissions provided in the attached ISV operating emissions table
WORKER EXPOSURE- worker exposure to chem emission same as rad worker exposure
MODELING- see attached tables for release concentrations

3.2.5 Storage - N/A (no interim HLW storage)
No risk data

3.2.6 Disposal
-Disposal would occur in place following vitrification

No risk data, disposal is more a classification than an action.
2.2.7 Monitoring and Maintenance
-Monitoring activities would take place at vitrified tank farms prior to closure

RELEASE CONDITIONS- Assume none
EMISSIONS- Assume none
WORKER EXPORSURE- worker hours included in operations hours
MODELING- N/A

3.3 Post Remediation
3.3.1 Decontamination and Decommissioning
-D & D TFCFs and the vitrification equipment

WORKER EXPOSURE - rad worker hours included in operations hours

3.3.2 Closure
RELEASE CONDITIONS N/A
EMISSIONS N/A
WORKER EXPOSURE- rad worker exposure = 182 staff years
MODELING-N/A

3.3.3 Monitoring and Maintenance
-Monitor and maintenance activities would take place at the tank farms for 100 years following

closure
WORKER EXPOSURE- 10,500 staff hours per year total from closure data package. Of that
number 80% would be rad workers, resulting in 8,400 rad worker hours/year. The M&M

phase is 119 years in duration. Resulting in a total rad worker hours estimate of 500 staff years.

4.0 IN SITU FILL AND CAP ALTERNATIVE (Radio frequency drying has been deleted)
4.1 Construction

4.1.1 Retrieval - N/A
4.1.2 Separations - N/A
4.1.3 Treatment
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

4.1.4 Storage - N/A (no interim HLW storage)

4.1.5 Disposal - N/A (no construction of a disposal facility)
Assume that 25% of the total construction hours (1.9E5) are rad zone work. The total rad worker

hours are 24 staff years. Assume chemical exposure hours same as rad worker hours.

4.2 Operation
4.2.1 Continued Operations

Under continued operations there would be routine emissions from the tanks as identified in
the attached Tank Farm Emissions From Current Operations spread sheet. There would be periodic operation
of the 242A evaporator and the emissions from those operations are in the current operations spread sheet
(use periodic operations numbers). The phase out of the routine tank emissions would occur as tank filling
operations were completed. The operations phase out schedule identifies the number of tanks remaining
under routine operations on an annual basis.

Rad worker person years = 12,740 for continued operations and include the evaporator operations.

4.2.2 Retrieval - N/A

4.2.3 Separations - N/A

4.2.4 Treatment
-Evaporate all excess DST liquids through the 242A evaporator
This would require 5 years (2000-2005) of continuous evaporator operation. Emissions data provided

in attached spread sheet.
The person-years noted in the data request 290 for evaporator operations (Table D.50 pg D-99) would

be the same for chemical exposures. I can't find where the 290 came from.

4.2.5 Storage- N/A (no interim HLW storage)

4.2.6 Disposal
-Disposal would occur in the tanks following filling operations

Risk = N/A
4.2.7 Monitoring and Maintenance - N/A (no operational phase monitoring of HLW product)

4.3 Post Remediation
4.3.1 Decontamination and Decommissioning
-D&D equipment

D&D rad worker hours included in the operations hours

4.3.2 Closure
-Construct Hanford barriers

-Grout fill all MUSTs and ancillary equipment
-Barriers to be built over all tank farms and MUSTs
RELEASE CONDITIONS-N/A
EMISSIONS- N/A
WORKER EXPOSURE - 183 person years,
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

MODELING- N/A
4.3.3 Monitoring and Maintenance
-Monitoring and maintenance activities would occur at the tank farms for 100 years following

closure.
RELEASE CONDITIONS - N/A
EMISSIONS N/A
WORKER EXPOSURE -625 staff years
MODELING- N/A

5.0 STAGED IMPLEMENTATION - TBD

6.0 SELECTIVE RETRIEVAL
6.1 Construction

6.1.1 Retrieval
-Build retrieval and transfer system

Constrution releated emission releases would be area sources
Total construction estimate for retrieval is for 6,360 staff years. Assume 5% of that is rad

zone work, or 318 staff years of rad work. The 5% estimate is to account for hot tie-ins to existing
systems.

6.1.2 Separations
Radiological and Chemical exposure to construction personnel involved with constructing the
Separations and Treatment facility would come from existing tanks. A clean site was

assumed for construction so there are no radiological or hazardous chemical associated with

construction of the separations or treatment facilities.
6.1.3 Treatment
Wastes left in tanks (107 tanks)

Rad workers = 14 staff years (equal to 60 % of the rad worker estimate for fill and cap)
Chemical exposure duration = 14 staff years
Emissions and concentrations from the existing tanks would be the source of exposure. These
emissions are provided in the Tank Farm Emissions From current operations.

Retrieved wastes (70 tanks)
See 6.1.2

6.1.4 Storage
See 6.1.2

6.1.5 Disposal
See 6.1.2

6.2 Operations
6.2.1 Continued Operations

Continued operations emissions data for the tank farms and the 242-A evaporator is contained
in the attached spreadsheet titled Tank Farm Emissions From Current Operations.

The phase out of current operations emissions as tanks are either retrieved or filled is
contained in the attached continued operations phase out schedule.

Continued operations personnel requirements = 19,600 staff years (includes evaporator
opeations)

6.2.2 Retrieval
Chemical releases and chemical exposures during retrieval. Assume non radiological air
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

emissions are 3 X the routine emissions from the tank being retrieved. Assume radiological air emissions due
to retrieval operations are 50% of the Extensive Retrieval (Ex Situ Vitrification) alternative. Cs-137=.01 Ci,
1-129 = .015 Ci, Sr-90= .0015 Ci.
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

6.2.3 Separations
Chemical emissions are 50% of the Extensive Retreival Ex Situ Vitrification alternative.
Worker exposure = 60% of Ext Retrieval Ex Situ Vit. : 8,100 staff years (includes separations and
treatment)

6.2.4 Treatment
Wastes not retrieved (107 tanks)
-Evaporate pumpable DST liquids through the 242A evaporator (18 DSTs)

Requires 3 years of continuous evaporator operations. Emissions from the evaporator
contained in the spread sheet titled Tank Farm Continued Operations.

Worker exposure for chemical exposures would be the same as the rad workers.
Chemical emissions are found in the fill and cap emissions spreadsheet.

Retrieved Wastes (70 tanks, 50% of total waste volume)
The non radiological chemical emissions during operations are 50% of the Extensive Retrieval Ex

Situ Vit. The radiological emissions are 90% of the Extensive Retrieval Ex Situ Vitrification.

6.2.5 Storage
No chemical emissions.

6.2.6 Disposal
N/A
6.2.7 Monitoring and Maintenance
-Monitor and maintain approximately 850 stored HLW canisters.
Personnel requirements = 60 staff years for radiation workers

6.3 Post Remediation
6.3.1 Decontamination and Decommissioning
-D&D facilities

6.3.2 Closure
-Close tank farms

-Construct Hanford barriers (caps)
Radiation work = 244 staff years

6.3.3 Monitoring and Maintenance
Radiation work = 677 staff years

7.0 EXTENSIVE RETRIEVAL (EX SITU VITRIFICATION)
7.1 Construction

7.1.1 Retrieval
Radiation worker exposure: assume rad worker =5% of constuction 60 staff years.

7.1.2 Separations
N/A

7.1.3 Treatment
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

N/A

7.1.4 Storage
-Construct HLW interim storage facility

-Storage pads for interim HLW Cask storage

7.1.5 Disposal
-Construct LAW disposal facility

-Vaults constructed throughout operational period
-Total of 46 vaults constructed below grade at 5,300 cu. meters per vault

7.2 Operation
7.2.1 Continued Operations
Continued operations emissions from the tank farms is included in the attached spreadsheets titled

Tank Farm Emissions From Current Operations.
Personnel for continued operations = 19643 staff years
-Operating the 242A evaporator as a waste management activity
Evaporator emissions from periodic operations are included in the Tank Farm Emission From Current
Operations spreadsheet.
7.2.2 Retrieval
-Retrieve wastes
Chemical emissions from any tank undergoing retrieval are 3 X the routine emissions reported in the

current operations spreadsheet. Worker exposure to chemicals would be the same as the rad worker
estimate.

7.2.3 Separations
Chemical emissions during separations are released out of the LLW vitrification plant stack.
Chemical exposure data is the same as the radiation worker

7.2.4 Treatment
Chemical emissions are released out of the LLW or the HLW vitrification plant stacks.
Chemical exposure data is the same as the radioation worker.

7.2.5 Storage
N/A

7.2.6 Disposal

7.2.7 Monitoring and Maintenance (monitoring of the HLW canisters prior to shipment to the
repository)

Rad worker personnel = 60 staff years

7.3 Post Remediation
7.3.1 Decontamination and Decommissioning
-D&D facilities

-Entomb non-contaminated material
-Demolish and landfill contaminated facilities at LAW burial ground
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

7.3.2 Closure
Rad Worker Exposure = 277 staff years
chemical exposure would be the same, however chemical emissions should be minimal (equal to

routine tank emissions at a worst case)

7.3.3 Monitoring and Maintenance
Chemical worker exposure would be the same as radiation worker except chemical emissions would

be minimal during monitoring and maintenance.

8.0 NO SEPARATIONS (VITRIFICATION OR CALCINATION) SUBALTERNATIVE

8.1 Construction (vitrification same as calciation)
8.1.1 Retrieval
Rad worker exposure = 5% of construction hours = 60 staff years
8.1.2 Separations - N/A (no high-level/low-level separations would be made)

8.1.3 Treatment (vitrification same as calcination)
-Build support facilities
-Build one vitrification or calcination plant (all waste processed would be considered HLW)
-Build canister handling and storage facilities

8.1.4 Storage
-Construct an on-site interim storage facility to store the vitrified or calicned HLW

8.1.5 Disposal
-All waste retrieved (assumed to be 99%) would be disposed of at the proposed national HLW

repository
-the storage area required for calcined HLW would be approximately 50% of the area

required for vitrification. The monitoring personnel requirements are assumed to be equal.
8.2 Operation (calcination = vitrification)

8.2.1 Continued Operations
See spread sheet titled Tank Farm Emissions From Current Operations.
Worker Exposure (rad and chemical) = 11492 staff years
-Operating the 242A evaporator as a waste management activity
See spread sheet for Tank Farm Emissions.
8.2.2 Retrieval (calcination = vitrification)
-Retrieve wastes

same as other extensive retrieval alternatives

8.2.3 Separations - N/A (no separations would be done)

8.2.4 Treatment (calcination results in approximately 1/2 of the volume of HLW produced by
vitrification)

Chemical emissions previously provided for the vitrification plant emissions
Worker exposure data for chemicals would be the same as the rad worker estimate.
Calcinaton data =release parameters equal vitrification, NOx emissions are 5 times greater for
calcination. The radiological emissions are the same except for C-14 which is 812 Ci for calcination
versus 5340 Ci for vitrification. This is over the operating life of the calcination plant.
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

8.2.5 Storage
-Store canisters of HLW on interim storage pads pending shipment to the proposed national HLW
repository

8.2.6 Disposal -N/A (no on-site disposal)

8.2.7 Monitoring and Maintenance
-Monitor and maintain stored HLW canisters (calcination = vitrification)

Vitrification = 490 staff years rad worker; chemical exposure should be N/A
note: the calcination options has approx. 50% of the canisters, however the 490 staff years
estimated for vitrification are assumed to be a minimum crew and thus would not be reduced

for calcination.
8.3 Post Remediation

8.3.1 Decontamination and Decommissioning
-D&D facilities

8.3.2 Closure (calcination = vitrification)
Worker exposure = 215 staff years rad worker
8.3.3 Monitoring and Maintenance (calcination = vitrification)
Worker exposure = 593 staff years

9.0 EXTENSIVE SEPARATIONS SUBALTERNATIVE
9.1 Construction

9.1.1 Retrieval
Worker exposure = 60 staff years

9.2 Operation
9.2.1 Continued Operations
Emissions - see Tank Farm Emissions from Current Operations
Worker Exposure - 13,010 staff years
9.2.2 Retrieval
Scenario is the same as other extensive retrieval alternatives
9.2.3 Separations
Chemical emissions -
Worker exposure to chemical is the same as rad worker exposure
9.2.4 Treatment (treatment operations similar to Extensive Retrieval (Ex Situ Vitrification))

9.2.5 Storage
Chemical emissions - N/A
Chemical exposure - N/A

9.2.6 Disposal
N/A

9.2.7 Monitoring and Maintenance

Chemical emissions and chemical exposure - N/A
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

9.3 Post Remediation
9.3.1 Decontamination and Decommissioning
-D & D pretreatment facilities, vitrification facilities,
-D & D equipment

9.3.2 Closure
-Close tank farms
-Construct surface barriers

Worker exposure - 281 staff years.

9.3.3 Monitoring and Maintenance
Worker exposure - 820 staff years

HLW interim storage

10.0 CESIUM / STRONTIUM CAPSULES
10.1 Construction

No Action (continued storage of capsules at WESF for 10 years)
-No construction

Dry-Well Disposal
-Construct dry well storage site
-Storage site to be approx 38,000 square meters

Overpack and Ship
-Overpack in WESF

stream.

Vitrification with Tank Waste
-Build or modify a cell in the HLW vitrification facility to cutup, remove capsule

contents, and chemically treat if required and feed into the HLW vitrification feed

-Cell to be a part of the HLW vitrification facility.

10.2 Operation
No Action (continued storage of the capsules in WESF)

Radiation workers 761 staff years. The average annual exposure for WESF rad worker is 6.2
mrem/person. The top 5% got 40.4 mrem/year and 95% of the people got 4.4mrem/person
Radiological emissions are in the attached spreadsheet titled WESF Operating Emissions.
Assume the chemical emissions and exposure at WESF are negligable.
Release parameters are included in the emissions spreadsheet.

Dry-Well Disposal

Chemical emissions and chemical exposures during dry-well disposal are assumed negligable.

Overpack and Ship

Chemical emissions and chemical exposures during Overpack and Ship are assumed
negligable.

Vitrification
Chemical emissions and
negligable.

chemical exposures during Vitrify with Tank Wastes are assumed
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

10.3 Post Remediation
No Action

N/A
Dry-Well Disposal

Radiation worker = 440 staff years
Overpack and Ship
N/A
Vitrification with Tank Wastes
N/A
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- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
0 Rail - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

-total kin
* Raw Material

+ trips/year
+ km/trip______
+ years

- total km
* Equipment

+ trips/year

10
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'V
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0<
total km -

Closure
Construction - grout MUSTs and ancillary equipment, fill empty tanks,
Hanford barrier
U Truck - Onsite

* Borrow

(111U

U

+ trips/year
+ km/trip
+ years

total km.
Rail - Onsite - N/A
Truck - Offsite
* Concrete

+ trips/year
+ km/trip
+ years

- total km.
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km_
U Rail - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

- total km.
* Raw Material

+ trips/year
+ km/trip
+ years

- total km

22
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Q4Vt
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Mi
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-71'

* Rail - Onsite
+ trips/year
+ km/trip
+ years

total kin
N Truck - Offsite - N/A
N Rail - Offsite - N/A
Transport HLW to Yucca Mountain
a Truck - Onsite - N/A
N Rail - Onsite
N Truck - Offsite - N/A

+ trips/year
+ km/trip
+ years

total km_
S Rail - Offsite - N/A

+ trips/year
+ km/trip
+ years

- total km_
o Closure

- Construction - grout MUSTs and ancillary equipment,
Hanford barrier
N Truck - Onsite

* Borrow

fill empty tanks,

+ trips/year
+ kin/trip
+ years

total km
Rail - Onsite - N/A
Truck - Offsite
* Concrete

+ trips/year
+ km/trip_
+ years

- total kmi
* Raw Material

+ trips/year
+ km/trip_
+ years

total kmn
* Equipment

+ trips/year

33
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ClosIt
U

49

* Truck - Offsite - N/A
+ trips/year
+ km/trip
+ years

total km
* Rail - Offsite - N/A

+ trips/year
+ km/trip
+ years

total km
ure

Construction - grout MUSTs and ancillary equipment, fill empty tanks,
Hanford barrier
* Truck - Onsite

* Borrow
+ trips/year
+ km/trip_
+ years

total km
U Rail - Onsite - N/A
U Truck - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

* total km
* Raw Material

+ trips/year
+ km/trip_
+ years

- total km
* Equipment

+ trips/year
+ km/trip_
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
U Rail - Offsite

* Concrete

rp



NO SEPARATIONS (CALCINATION) SUBALTERNATIVE
Transportation Activities
0 Retrieval

Waste Transport
N Truck

~t /5 ids'C -V D* M JSTs
+ trips/year
+ km/trip
+ years

- total km
* Tank Residual

+ trips/year
+ km/trip
+ years

- total km
* Rail - N/A
Construction - retrieval and transfer system
N Truck - Onsite

* Borrow
+ trips/year
+ km/trip
+ years

- total km
Rail - Onsite - N/A
Truck - Offsite (construction materials being transported from
offsite)
* Concrete

+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ kmi/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

* total km
* Miscellaneous

36
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+ trips/year -
+ km/trip
+ years

- total km
U Rail - Offsite

* Concrete
+ trips/year
+ km/trip_
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km_
* Equipment

+ trips/year
+ km/trip
+ years

- total km_
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km_
o Pretreatment - N/A
o Treatment - Ex Situ Vitrification - (Jcoa}70 £LAS+ ac -:y

Construction - support facilities, calcination plant, canister handling and
storage facility
* Truck - Onsite

* Borrow
+ trips/year ____________
+ km/trip
+ years

- total km
* Rail - Onsite - N/A
* Truck - Offsite (construction materials being transported from

offsite)
* Concrete

+ trips/year
+ km/trip_
+ years

- total km

37



* Raw Material
+ trips/year
+ km/trip_
+ years

- total km
* Equipment

+ trips/year
+ kni/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km_
N Rail - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip_
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

* total km_
* Miscellaneous

+ trips/year
+ km/trip_
+ years

- total km
Processing
* Truck - Onsite - N/A
* Rail - Onsite - N/A
* Truck - Offsite

* Chemicals
+ trips/year 5'C
+ km/trip 5c0

A 5t -I fr'
Jgo (,&Ao

(0"f/) 14/

38



+ years 14
- total km5 fE-:>

* Miscellaneous
+ trips/year
+ km/trip
+ years

- total km-
U Rail - Offsite

* Chemicals
+ trips/year
+ ki/trip
+ years

- total km
* Miscellaneous

+ trips/year 50
+ km/trip CX
+ years 1

- total krn >Et
o Storage - HLW interim storage facility

- Construction - interim storage facility for calcined HLWA
N Truck - Onsite

* Borrow
+ trins/vear

+ ke/trip
years

total km.
Rail - Onsite - N/A
Truck - Offsite
* Concrete

+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

* total km________
* Equipment

+ trips/year
+ km/trip
+ years

- total km

I.

ra~W~ fr
-e fl --

pZc .i/oz
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* *Miscellaneous
+ trips/year
+ km/trip
+ years

total km_
U Rail - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
Transport HLW cask to storage
* Truck - Onsite

+ trips/year 7
+ km/trip I' V

+ years____ -
- total km 10 3c4

* Rail - Onsite
+ trips/year /
+ km/tnp x
+ years______ ___

- total km
* Truck - Offsite - N/A
* Rail - Offsite - N/A

o Disposal - N/A
Transport HLW to Yucca Mountain
* Truck - Onsite - N/A
* Rail - Onsite

40



* Truck - Offsite - N/A
+ trips/year
+ km/trip
+ years

- total km
a Rail - Offsite - N/A

+ trips/ye I oSO
+ km/trip zat;
+ year _

- total km3L (O
o Closure

Construction - grout MUSTs and ancillary equipment, fill empty tanks,

Hanford barrier
N Truck - Onsite $na.

* Borrow
+ trips/year
+ km/trip
+ years

- total km_
* Rail - Onsite - N/A
* Truck - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

- total km_
* Raw Material

+ trips/year
+ kmn/trip_
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
* Rail - Offsite

* Concrete

41



+ trips/year -
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

* total kmin _____
0 Employee Traffic

Continued operations
* Construction person-years
* Operations person-years
* M&M person-years
Retrieval
N Construction person-years
N Operations person-years
* M&M person-years
Pretreatment - N/A
Treatment
N Construction person-years
* Operations person-years
* M&M person-years
Storage
N Construction person-years
* Operations person-years
* M&M person-years
Disposal - N/A
Closure
a Construction person-years
* Operations person-years
* M&M person-years

* Schedule - (month and year started/month and year completed)

42
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o Construction_
o Operation__
o M&M
o HLW disposal
0 Closure

43
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+ trips/year '
+ km/trip
+ years

total km
Truck - Offsite - N/A
Rail - Offsite - N/A

Transport HLW to Yucca Mountain
* Truck - Onsite - N/A
N Rail - Onsite
x Truck - Offsite - N/A

+ trips/year _
+ km/trip

0 C0 C
01~ 1

+ years-

u Rail - Offsite - N/A
total km

+ trips/year
+ km/trip
+ years

total km_
losure

Construction - grout MUSTs and ancillary equipment, fill empty tanks,
Hanford barrier

* Truck - Onsite
* Borrow

+ trips/year_
+ km/trip_
+ years

total km_
a Rail - Onsite - N/A
* Truck - Offsite

* Concrete
+ trips/year
+ km/trip_
+ years_

to
* Raw Material

+ trips/year

tal km

+ km/trip_
+ years

total km_
* Equipment

+ trips/year
+ km/trip

60
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NO ACTION (CAPSULES) ALTERNATIVE
* Transportation Activities

0 Routine maintenance
- Truck

* trips/y
* km/tri
* years

*

ear
p

total km____
o Closure

Construction frk
* Truck - Onsite

* Borrow
+ trips/year
+ km/trip
+ years

total km
U

U

Rail - Onsite - N/A
Truck - Offsite
* Concrete

+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip

+ years
- total km_ _

* Rail - Offsite
* Concrete

+ trips/year
+ km/trip

63



+ years '
- total km

* Raw Material
+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
o Employee Traffic

N operations person-years ( 00 C
E M&M person-years WJ/P'z

* Schedule - (month and year started/month and year completed)
o Operation jqs-7 - 'LTD (0o
o M&M _ _ _ __<
o Closure K .

64



* - years -
+ total km

N Raw Material
* trips/year
* km/trip
* years

+ total km
I Equipment

* trips/year
*km/trip

~~\ktit& 1: years___________
+ total km

* Miscellaneous
* trips/year
* km/trip
* years

+ total km
o Closure

Construction
x Truck - Onsite

* Borrow
+ trips/year
+ km/trip
+ years

total km
U

U

Rail - Onsite - N/A
Truck - Offsite
* Concrete

+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip_
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

66
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+ trips/y - fl
+ km/trip '%yO

+ year-5
- total km '79 OCt

N Rail - Offsite
* Concrete

+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years T_

- total km_____
* Miscellaneous

+ trips/year
+ kmi/trip
+ years

-titotal km
o Employee Traffic

N Construction (including closure) person-years
x Operations person-years
0 M&M person-years

* Schedule - (month and year started/month and year completed)
o Construction
o Operation
o M&M
o Closure 'ZDzP -- 7D ZD

67



years -
+ total km

N Raw Material
* trips/year
* km/trip
* years

+ total km_
* Equipment

* trips/year
* kn/trip
* years

+ total km
* Miscellaneous

* trips/year
* km/trip
* years

+ total km
o Closure

- Construction
* Truck - Onsite

* Borrow
+ trips/year
+ kmi/trip
+ years

- total km_
N Rail - Onsite - N/A
N Truck - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

- total km_
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

69

(
C)

<3d Al

C) o C



+ trips/year -
+ km/trip
+ years

- total km
* Rail - Offsite

* Concrete
+ trips/year
+ ki/trip_
+ years

- total kim
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
* Miscellaneous

+ trips/year
+ kni/trip
+ years

- total km
o Employee Traffic

N Construction (including closure) person-years
N Operations person-years
x M&M person-years

* Schedule - (month and year started/month and year completed)
o Construction
o Operation
o M&M
0 Closure

70



VITRIFY WITH TANK WASTE ALTERNATIVE
* Transportation Activities

0 Capsule Transport
- WESFto frV4(\

9 Truck
* trips/ypaf 'gi
* km/trip 4- L-
* years

+ total kmJZO J/A,\
N Rail - N/A

- Interim storage to vitrification facility
N TrCk

trips/year
* km/trip

tL9--

Af

0, V

2 4I/Wz
* years

+ total km_
N Rail - N/A

- Capsule containers from vitrification facility to LLW burial ground
* Truck

* trips/year
* km/trip it ks
* years i 4-

+ total km ll222 A--
* Rail - N/A

0 Construction - modify WESF for overpacking, modify cell in HLW vitrification
facility to remove capsule content.
- Truck - Onsite

* Borrow
* trips/year
* km/trip
* years

+ total km
Rail - Onsite - N/A
Truck - Offsite (construction materials being transported from offsite)
U Concrete

* trips/year
* km/trip .
* years_

+ total km
* Raw Material

* trips/year
* km/trip

71
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* ' years -
+ total km_

x Equipment
* trips/year
* km/trip
* years

+ total km
N Miscellaneous

* trips/year
* km/trip
* years

+ total km_
Rail - Offsite
N Concrete

* trips/year
* km/trip
* years

+ total km_
N Raw Material

* trips/year
* km/trip
* years

+ total km
* Equipment

* trips/year
* km/trip
* years

+ total km
* Miscellaneous

* trips/year
* km/trip
* years

+ total km
0 Closure

Construction
E Truck - Onsite

* Borrow
+ trips/year
+ km/trip_
+ years

total km_
* Rail - Onsite - N/A
* Truck - Offsite

72



* 'Concrete
+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
*4 Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
* Rail - Offsite

* Concrete
+ trips/year
+ km/trip
+ years

- total km
* Raw Material

+ trips/year
+ km/trip
+ years

- total km
* Equipment

+ trips/year
+ km/trip
+ years

- total km
*I Miscellaneous

+ trips/year
+ km/trip
+ years

- total km
0 Employee Traffic

K Construction (including closure) person-years

73



* Operations person-years-
a M&M person-years

a Schedule - (month and year started/month and year completed)
o Construction
o Operation
o M&M
o Closure

74



'K
A Request Number 076

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Arrie Bachrach Date: 09/13/95

Phone Number: (818) 568-7114 Fax Number: (818) 568-7135

Request Information: Acreages locations facility dimensions (including height) and areas ot

temporary disturbance and permanent commitment associated with Privatization alternative

(for Land Use and Visual).

Need Date: ASAP

Response:.

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed:

Concurrence: /6//w , &&a/
/Marc Nelson - Project Manager

enginlengbn*q.076
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TWRS EIS
CALCULATION COVER SHEET

DISCIPLINE & TITLE r A Q
I,

ORIGINATOR C 2 2 DATE C

REVISION NO. O

OBJECTIVE . bs cn ca m

w1t jY A", /

METHODOLOGY

ASSUMPTIONS

(Continue on another sheet if necessary)

SIGNATURE

CALCULATION & RESULTS ATTACHED

JAC0BSIF0RMSMCALCVR.SIT

CJ-otblica



Each of the facilities consist of a parking lot, an operations support (maintenance) building, an
emergency response center building, an emergency diesel generator, a regulated entrance
building, tanks (approximately 6) for bulk process chemical storage, a cooling tower, a control
room building (or trailer), an electrical substation and switch gear unit, a gaseous emissions
stack (150 ft. high), an anhydrous ammonia storage tank, and a storage area for palletized
containers and container packaged process chemicals.

The Separations/LAW and HLW facility process building is approximately 120 meters long by
60 meters wide and will stand about 39 meters high.

The Separations/LAW facility process building is approximately 120 meters long by 40 meters
wide and will stand about 39 meters high.

Note: This Layout could be seen from the air. Depending on distance and lay or the land, all
or only some portions will be visible from the main road to the 200 East Area.
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WHC-SD-WM-EV-102 Rev. 0
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WHC-SD-WM-EV-102 Rev. 0

TabLe 1. Estimale Mass of Ncn-adioactive Chemical Components of Single-SheW"d
and Double-Shell Tankm Wastes in Metic Tons. (2 shbees)

W. __ 4_ *

25E+02 I.25. 
1. 9E+03

2.61E+
L2_3E+AN
3.34E+00
2.35E+02
4.00E+01
1.15E+03 4.1 E+02
8.63E+01

Ag'
AI(OE)2

As'5

B-,
BaM
Be

3al

C 1
4Cd-2

CC'

--1,

Cr

Co"z

C'*3

Hg'
K_

Li'
M&"

NO;
OR

Pb'4

Sr-2
TOC (4

W.4

Zn-'
7- "

4.57E+02

3.96E+0

2.14E-'l

5.00E+01

2.30E+03

127E+03
1.71E+03
3.15E+02

8.58E+01

2. +02

3.28E-01 138E-00
2.33E+03 5.09E+03
.992+03 6.78E+01

7.70E-01 4.98E-01
5.19E-01 9.94E-01
7.91E-01 3.09E+00
8.19E-02 7.612-03

2.61E 02 2.26E+00
.28E+ 1.03E+01 1.15E+01

3.84E+ L67E-01 6.01E+00
2.35E+02 2.262-02 3.04E+00
4.00E+01 2.73E+02 1.49E+00
1613+03 1.922+03 5.83=+01

-8.63E+01 3.41+01
".14E+01 1.20E-4-02

L.77E-01' 7.46E-01
8. z+02 3325=+02 1.91E+01
3. "+02
6. +02 8.09E+00 1.42E+02
9.00 1 5.84E-02

5.46E+02 2.02E+01
2.19E-01 2.10E+01
5.77E-03 2.46=-02

120E+02

5.48E+04
1.78E+02E

.80E+03
9 8E+04
5 E+03

4.6 '03
121E .03
1.65E+
3.60E+0
2.00E+02

1.44E+01

2.46E+02

9.65E-01
7.69E+00
4.87E+00
1.40E+04
4.07E+00
4.80E+03
1.0:3E+04
2.33E+03
1.96E+00
3.29E+02
153E+01
3.36E+02

126E+03
3.54E+00
6.20E-02
7.47E-01

3.59E+00
4.48E-01

L10E+01
1.8l2+01
8012-01

2.30E-02
6.57E+00
8.42E+00
3.91E+01
123E+02
3.28E+00
2.16E+01
2.14E+02
6.68E+00

6.84E+01
2.68E+01
1.88E-01

9.45E-01
2.77E+02

1.70=+00
5.09E+03
6.78E.01
1.27H+00
1.51E-00
3.38E+ 00
3.95E-02

2.26E+00
2.4E+01
6.18E.00

3.07E+00
2.74E+02
1.98E+03
3.41E+01
1.20E+02
9.23E-01

3.71E+02

1.50E+02
5.34E-02

5.66E+02
2.12E+01
'3.04E-02
120E+01
2.57E+01
5.67E+00
1.43E+04
1.06E+01
4.31E+03
1.03E+04
2.45E+03
5.24E+00
3.51E +02
2-29E+02
3.93E+02

133E+03
3.03E+01
2.50E-01
7.47E-01

4.54E+00
2.77M+02

1.70E+00
7.43E+03
2.062+03
1.27E+00
1L12+00
3.82E+00
8.95E-02

2.64E+02
150E+02
1:00E+01
2.38E02
3.14E+02
3.59E+03
1.20E+02
1.41E+02
9.23E-01
1.18E+03
3.22E+02
7.77E+02
9.58E-01

5.66E+02
2.12E+01
3.04E-02
1.20E+01
1.46E+02
5.67E+00
6.91E+04
1.89E+02
9.61E+03
1.07E+05
7.84E+03
5.24E+00
4.97E+03
1.44E+03
2.04E+03
3.60E+01
153E+03
3.03E+01.
2.50E-01
152E+01
4.54E+00
5.24E+02

Tocai w/o H C 4.93E+04.23 05 6.40E+03 .79E+05 4.18E+04 1.45E+03 4-32+04 222+05
2.0 2.62E+04 L40E 5.16E+03 E+041 8.59E+04 .95+04 125E+05

Total 755E+04 L E 1.16E+04 E+05 L1E+05 .45E+03 1.3E+05 3.57E+05

(9

.4

3 E+04

1.53 +03
8.03E 04
8.51E+

6.43E+02.

00E+02
3. 9 +02
6.2 +02
9. -01

1.20E+02

1-58E+04
1.73E+02
2.00E+03

.482E+ 04
22E1+03

3.8 =+03
1.2 +03
5.01E 02
3.60E+ 1

1.44E+01

2.46E+02

0
2



WHC-SD-WM-EV-102 Rev. 0

Table 2. Radionuclide Lnventory for Single-Shell Tanxts
and Double-Shell Tanks in Curies. (3 sheets)

Ac-225 1.9SE-05
Ac-227 2.213-02
Ac-223.
Arn-241 C' 3.30E+ 5.31E+03 6.54E+C4 7.07E+04
A-242 6.32r+
.A-242m 6.36E+ 1
.A-243 3.32E+ 1
At-217 1.9E-0
Ba-135M
Ba-137m 7.683E 06 2.48E+07 6.49E+05 2.54E+07
Bi-210 7.17E 3
Bi-211 2.21E 2
Bi-212 2.7' 14
Bi-213 1.93 5
Bi-214 2.70 -07
C-I4 W 3.00 +03 3.45E+02 1.99E+03 2.34E+03
Cm-242 5.66 +01
Cm-244 1.1 +02
C=-245 1. E-02
Cs-135 . +02
Cs-137 . .+06 2.61E+07 6.83E+05 2.63E+07
Eu-154 5.37-+04 1.44E 03 5.51=+04
Fr-22 1 1 SE-05
Fr-223 3 E-04
1-129 C" 0E+01
Nb-93m . 0E+03
N1-59h- . E+03
Ni-63 .6 E+05
Np-237 6.9 P+01
Np-238 3.2 -01
Np-f39 3.3 +01
Pa-231 3.80 -02
Pa-233 6.9 +01
Pa-234 7.69 1
Pa-234M 4.31E :02
Pb-209 1.98B 5
Pb-210 7.17E I
Pb-211 2.21E
Pb-212 3.~2E-1
Pb-214 2.70.-0
Pd-107 8.65E+ 1
P?-210 7.17E-0
Pe-211 6.04E-05
Po-212 2.3SE-14
Po-213 1.94E-05
Po-214 2.70E-07

6
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WvEC-SD-WMf-EV-102 Rev. 0

Table 2. Radionuctide Inventory for Single-Shell Tanks
and Double-Shell Tanks( in Curies. (3 sheets)

Po-215 2.21E-02
Po-216 3.72E-14
Po-218 2.70E-07
Pu-236
Pu-238 1.03E+
Pu-239 1.80E+ 1.3+0 7.05E+03 3.36E+03
PL-240 4.30E+ 3.28E+02 2.07E+03 2.40E+03

?u-24 1 3.55E+ 4 7.76E+02 3.36E+06 3.94E+04

Pu-242 4.12E
Ra-222 2.21 -

Ra-224 3.72E- 4
Ra-225 1.98E 5
R=a-26- 2.70E 7

1-228 7.44 14

Rh-1Q6 3.79 -02
Rn-219 2.21 -02
Ra-220 3.72 -14
-R-222 2.7 -07
Ru-106 -. 7 -02
Sb-126 .7 E+01
Sb-126m *. +02 -

Se-79 . 1E+02
Sm-151 E 6 0E+05
Sa-126 6 +02
Sr-90 0) . . 4 6E+07 6.15E+05 9.47E+06 . 1.01E+07
Tc-99 a, 0E+04 2.07E+04 3.99E+02 2.11E+04

Th-227 E-02
Th-22s .. .1 -14
Th-229 .9 E-05
Th-230 .9 -05
Th-231 2.06 +01
Th-232 . 6.4 -13
Th-233
Th-234 4.8 :02
TI-207 2.21E
T1-208 1.34E 4
T1-209 4.28E
U-232
U-233 1.21E
U-234 2.12E-0
U-235 - 2.06E+ 1
U-236 .2.38E
U-237 .8. .69E-01- -
U-na 4.81E+
Y-90 4.36E+ 6.15E+05 9.47E+06 1.01E+07
Zr-93 3.94E+03

TOTAL 1.04E+08 5.23F+07 2.04E+07 7.215+07

-- 7
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Table ' .Nozi-Radiologicai Ooc-anng Emisstons.

(Units as indiared) (2 sheets)

dca# emission estia:e assumes coolF-g towt- emissons are 95% of total
:.ariulat emissicns (i.e. cooling tower emissiocs/0.95 = total emissions). Pariculate
emission it: essentially 100% PMt, Cooling tower emissions are a ratio of cooling water

recuulaton rates used for the almadves. Emissions from sandby power diesel engines,
diesel ranks, and welding are all considered to result in emission of less than 100 kg/yr for the
pollutants being analyzed.

?-The VOC emiussions shown are for kcrosene handling and tankage activities assuming the
use of an aboveground tank. VOC emissions from the main processes and other auxiliary
sources are not currently defined. It is assumed that glycolic acid, if received, stored, and
handled as a liquid, does not exhibit a significant vapor pressure, and if handled as a solid it is
assumed to be controlled by filter media (i.e. baghouses. etc.) to less than 100 kg/yr.

4Emissions for TAP pollutants estimated to exceed 100 kg/yr arc shown. Emissions from
any single particulate source (silos, material hndling, etc.) is considered to be controlled to a
level that results in emissions below 100 kg/yr. Threfore, no particulate TAP emissions
above 100 kg/yr are expected.

5The chlorine and fluorine emissionsare exoressed as HCI and HF, respectively (assumed
chemical form). These emissions are based on the WHC material balances with an assumed
deconamination facror of 200 for the venturi scrubber and mist eliminator.

'Ammonia slip from NOx control process. The ammonia emissions for
Preer-ninn/LLW is taken directly from the WHC material balances. The 2-monia
requirement for the 20 Mg/d joule-ha-~d melter is based on assuming complete conversion of
NOx precursors to NOx. The ammonia emissions for the 20 Mg/d joule-heated melter are
based on a relative sUp of 0.27% (in accordance with the material balance for
PrvttienetfLLW).-

Nitric acid emissions are from decontamination activities where 100 kg/yr is estimated
per melter plant.

'No HAPS metals will be emitted above 100 kg/yr. Appropriate NO, abatement
equipment will be inalled to reduce the emis on to below 40,000 kg/yar.

enrM- o ,Cj 6& b ce
lThe hsaocId NO, 9ion as NO- based on the g1 ig-

"The gated CO emission is is based on the mas of CO from
la-n e, j. . Te

flowsheets, at the present time, do not include ab atent equipment for CO. Also it is
assu-r that the abatement equipment used for NO, + sa, does not effect CO, which it
should. Thererore assuming less than 100,000 Kg/yr is justified.
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1'dRu V\ i n.t.v/ A

ft-c I- 1C 3~ Q 1'o0C, ___._______ -usS I ,I k.

______________I K l I4 j\ 'Aff 1 V_/_,-
5rPm - 105 Mr-V> I 2j -7-I I,- -

Notes:

'All values in Ci xcvcp for % PM-1O which is in meriz connes

Mr values :kn fvom zatedal bal-nces (Screans 907 and 917 in Appndi: A)

Wair valttes art bzse4 on ffluent st-rarns from both Prtr~,tnt/1low-Icvel vrasgc
(LLW) =d higb-lcvel wasze (HLW) flowsheets (Strrams 807 and 802 respcdivcly) snd
dtsign basis for Licuid Bffluenc Tr=cnt Fazilty (ETF) C-013. Yearly flowrafrs of

esc s:-:a-s w- lcazfated. Engin~erng judgement s t e total -nounr of effluent to be
pnocessed by de ztr qual to 20% of the flow for all but one year of open±:on. For the
List yar, 100% was to be zrocessed. The cornposition of the efuent was assuncd to be
cotnarable to te feed set in the design basis. Tzerefore the conce::asoas 0,

des -:s in the dscar-ge in the design sheo± qcls what the discbarge would
b fors e t. =ZLt- 4 .d- - - t (t C

-7, S' .41 tj -



vr-C-.SD-WM-BV-1 iORev. a

Tanbe 9-6. Radiologica1 Ovcradng-mssions. (Ci)

AAM 5.3E-02 42-

6C 5.3E+03 n/2

MCS 2.5E+01 6.9E-2

[ 16E+ 0 1 3.5E-4
-4P '1.7E-02 4.2E-4

Ru 1.9E-08 1. 0E-2
Sm .3.2E-0 J NA

r 2.7E+01 .2.8E-3

"Tc - 1.6E-02 . n/a

'Zr 1. 8E-0I n/a

%PM-1O' 2.67E-01 - 6

Notes:

'AIl values in Ci except for % PM-10 which is in metric taones

'Air values taken from material balances (Streams 907 and 917 in Appendix A)

Water values a.- based on effluent streams from both Pr:treatmcnt/low-level waste

(LLW) and high-level waste (HLW) flowsheets (Streams 807 and 802 respectively) and
design basis for Licuid Efuent Trea:ment Facility (LETF) C-018. Yearly flownrtes of
these streams war calculatrd. Engineering judgement set the total amount of effuent to be

processed by the LETF equal to 20% of the flow for all but one year of operation. For the
last year, 100% was to be processed. The composition of the efrluent was assumed to be
zmpanble to the feed set in the design basis. Tnerefor: the concentrations of
radionuclIds/::heials in the discbge in the design shert equuls what the dischage would
be for the process efluent.

9-11



W~-C-SD-WM-EV-l04 Rev. S

T able 9-5. Non-Radiological Opeding Emissions.

(Units as Indicred) (2 sheets)
AM u. .

t~ %t*. -WA

Tnermal reltas-cs, (J) 12.1E+16

partiCUlatZs2 (kg) I.5E+4

VOC3 (kg) 770

Fugitive dus~t n/a

TAPS4 (sae) (kg)
HC5  2.6E+3
.' E6.1E+3

Ammonia' 2.4E+4
Nitric Acid' 1.4E+3

RAPS (metals)' <100 kg/yr

NOx (as NO, (kg) .1.4'

SOx (as SO) (kg) -- 1.5E+41o

CO <100,000 kg/yr"

Notes:

Co - carbon dioxide
H - hydrogen
F - fluorine
HWVP = Hanford Waste Vitrification Plant
I -joule
LLW - low-level wwste
kg kilogram
N nitrogen
NOx - nitrogen ozideland nitrogen dioxide
S - sulfur
TAPS - Task Anthorindon and Plnning System
VOC - volatile organic cabon-

tDcived from factoring the heat load.-

- .. . . .- . -

9-9
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Reques Number___

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn Date:_09/14/95

Phone Number: (904) 332-3318 x605 8
Fax Num.ber: (904) 333-6631

Requested Information: Preliminary "fact-finding" information concerning

.various processes that are general to several alternatives.

on results, additional data requests may follow.

Need Date: 09/18/95

Responsc:.

Dtta Sourcc/Accuracy:

Prepared By: /1, Date Sen/Faxed:

Coccurrer.ce: qfv Iw A , -
Marc Nelson - Deputy Project Manager

Depending

lvlo



ENGINEERING INFORMATION REQUEST -077

REQUESTED BY- JOHN KUHN (ESE)

Hanford Barriers-

We will need to address air quality impacts resulting from the construction of the Hanford
Barriers. The following alternatives will require the construction of a Hanford barrier:

a. Minimal Retrieval (In Situ Vitrification)
b. Minimal Retrieval (Fill and Cap)
c. Selective Retrieval
d. Extensive Retrieval (Ex Situ Vitrification)
e. Extensive Retrieval - No Separations (Vitrification or Calcination)
f. Extensive Retrieval (Extensive Separations)
g. Possibly the Capsule Dry-Well disposal alternative (was Dry-Well Storage)

a,b, and e require the construction of a barrier over the existing tank farms.
c,d, and f have low activity waste (LAW) disposal vaults and would require the construction of
a barrier over the tanks as well as over the disposal vaults.

MUSTs-
With regard to MUSTs we do not have adequate information on the MUSTs to do any kind of
emissions estimates. The emissions from the MUSTs would be small and addressed through
the use of conservative estimates for the SSTs and DSTs. No additional analysis of air quality
impacts from the MUSTs is required.

Borrow Sites-
Pit 30 coordinates: these should be the same as you have for the BTCH plant
McGee Ranch coordinates: North 139700 East 559600
Vernita Quarry coordinates: North 142700 East 560,600

See the attached table and map showing land disturbances areas at the proposed borrow sites.
(Note: Location E=Pit 30, Location F=McGee Ranch, Location G=Vernita Quarry)
The table identifies borrow site area associated with operations and post remediation (barrier)
activities. Only Pit 30 would be used as a source for borrow material during
construction/operations. All three sites would be used as sources of borrow material for
construction of the Hanford barrier.

LETF-

The LETF will be a permitted waste treatment facility that will treat wastes from several
different onsite sources. No analysis of air quality impacts from the LETF are required.



Evaporator-

The evaporator emissions from continued or routine operations will be provided for each of the
alternatives.

'247 A Evaporstor
Stack coordinate location North= 135996, East=575374
Stack height - 22' (this is 39.5 ft below max height of the structure, assume the facility has a
multi-level roof line)
Stack configuration - vertical without a weather cap
Stack diameter - 42"
Volumetric flow rate - between 13,000 and 15,000 cfm
Stack gas temperature during operation = 110-115 degrees F

H:\USERS\CHENDERS\EIR\ENINFRQ.077September 20, 1995 Page 2



Alterative Temporary Commitments (see note 3) 'Permanent Commitnents (see note 4)

Area (sq Location Currently Area (sq meters) Location Currently
meters) Disturbed Disturbed

No Action
Retrieval Operations N/A (in ops)
Post Remediation N/A 1.70E+05 D Yes

N/A

Minimal Retrieval (Tn

Sin Vitrification)
Retrieval N/A
Operations 2.10E+05 D Yes

6.97E+05 note 1 Partially
1.97E+05 E No

Post Remediation 2.00E+05 note 2 Partially 2.50E+05 D Yes
1.38E+05 E No
1.26E+05 F No
2.13E+05 G No

Fill1nndCp
Retrieval N/A
Operations 1.00E+04 D Yes

2.51E+05 E No

Post Remediation 2.OOE+05 note 2 Partially 2.50E+05 D Yes
1.38E+05 E No
1.26E+05 F No
2.13E+05 G No

Selective Retrieval
Retrieval 1.60E+04 A Yes 2.00E+03 A Yes

6.90E+03 E No
Operations 8.16E+05 C Partially 7.9E+04 C Partially

5.30E+04 E No
Post Remediation 2.20E+05 note 2 Partially 2.9E+05 D+C Partially

2.63E+05 E No
1.46E+05 F No
2.34E+05 G No

czg Jovw /iT Al2ZA5 CALCVLATD U5 , j VOLUMeS AKJD
AO 4-s5ZOmIw Cos-rn.Lfr Cxcavg7o De-r of- 3,0 ede-s..

H:\USERS\CHENDERS\APPENDB\LAND.PLNSeptember 20, 1995 Page 6



Pxtenqivp Rpetrievnl
(.x Situ Vit)
Retrieval

Operations

Post Remediation

3.20E + 04
1.38E+04
8.10E+05
1.06E+05
2.40E+05
4.51E+05
1.75E+05
2.67E+05

A
E
C
E
note 2
E
F
G

Yes
No
Partially
No
Partially
No
No
No

4.00E+03

6.80E+04

3.30E+05

A

C

D+C

Yes

Partially

Partially

No Separation
Retrieval 3.20E+04 A Yes 4.OOE+03 A Yes

1.38E+04 E No
Operations 6.00E+05 C Partially 2.OOE+04 C Partially

4.11E+04 E No
Post Remediation 2.00E+05 note 2 Partially 2.50E+05 D Yes

3.90E+05 E No
1.26E+05 F No
2.13E+05 G No

Extensive Separatinns
Retrieval 3.20E+04 A Yes 4.00E+03 A Yes

1.38E+04 E No
Operations 1.30E+06 C Partially 7.OOE+04 C Partially

1.24E+05 E No
Post Remediation 2.40E+05 note 2 Partially 3.30E+05 D+C Partially

4.56E+05 E No
1.78E+05 F No
2.70E+05 G No

Capsules No Action N/A 0.6 WESF Yes

Capsules Dry-Well 3.8 B No 1.8 B No
Storage

Capsules Overpack 2.0 C Partially N/A
and Ship

Capsules Vitrify with 1.0 C Partially N/R
Tank Waste

Note 1: Area required for the power lines for in situ vitrification. A 50m wide corridor is assumed.
Note 2: Temporarily disturbed area for barrier construction would be distributed throughout the tank farms
and borrow sites.
Note 3: The existing tank farms occupy 17 ha of land committed to waste management use, this quantity is

H:\USERS\CHENDERS\APPENDB\.AND.PLNSeptember 20, 1995 Page 7



Jacobs Engineering Group Inc.

3250 West Clearwater
Kennewick, Washington 99336

Telephone: (509) 7360616
Fax: (509) 736-7504

FAX TRANSMISSION COVER SHEET

Date: '9IZ-OA5

To: Jo,4

Fax: 904-33 5---3)

Subfact: /wv=-olz 1;,6-7 ot> ) - 7-A/J05 5 aS

Aoeok>-

a ~2icc/ct

Sandar: C azt JA

YOU SHOULD RECEIVE 7 PAGE(S), INCLUDING THIS COVER SHEET. IF YOU
DO NOT RECEIVE ALL THE PAGES, PLEASE CALL.

fuld>J

jo /1,- C ,Ca,6 P r
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Request Number 07

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Tohn Kuhn (ESE) Date: 09/14/95

Phone Number: (904) 339-331R ext 605 Fax Number:(9 0 4) 333-6631
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Continued Operations/Tanks, No Action

1.0 Has retanking defmitely been eliminated as a component of this alternative? If so,
we will not consider emissions from construction or retrieval activities.

1.2.1 As I discussed with you last week, I have developed emissions data for the 20
"organic watch list tanks", using the tank headspace analysis, and your
calculations. I have no data for the additional DST, or for any of the SSTs. If the
impacts of these other tanks are to be studied, I will need additional emissions data
for these tanks. Alex provided me with some data for the Tanks- No Action
alternative that shows radiological releases for existing DST's. Again, I have no
radiological data for the SSTs.



ENGINEERING INFORMATION REQUEST: 078

SUBJECT: Tanks No Action

During the comment resolution meetings held the week of 9/18 it was decided that the Tanks
No Action alterative should be restructured as follows:

No Action- Continued storage of the tank wastes for a period of 100 years without any
retanking of the DST wastes. There would be no remediation of the wastes with this
alternative.

Long Term Management (the name may change) - Continued management of the tanks wastes
with no remediation and retanking of the DST wastes at 50 year intervals. This is essentially
what we have analyzed as Tanks No Action in the past.

No Action
The No Action alternative air emissions would result from tank emissions associated with current
operations. The 242-A evaporator would be operated periodically up through 2005, the time when all
future waste additions and salt-well pumping of SSTs are completed.

The routine nonradiological and radiological emissions are provided in the attached spreadsheets labeled
Tank Farm Emissions From Current Operations. These spreadsheets provide annual and hourly emission
rates and emission concentrations on a tank farm by tank farm basis (based on 1994 numbers). The
nonradiological emissions are assumed to occur at the same annual rates throughout the 100 year No
Action period. The radiological emissions will have to be decayed using decay equations as outlined in
Engineering Information Request Number 057.

The evaporator operations during the No Action alternative would correspond to a periodic operations
scenario where the evaporator would be operated on an as needed basis up through the year 2005. The
annual emissions from the evaporator are best represented by the column titled Periodic Ops on the Tank
Farm Emissions spreadsheet. The hourly emission rate and the release concentration are assumed to be
the same whether the evaporator is operated continuously or periodically.

T ono Term Minnaement
The Long Term Management alternative air emissions would result from tank emissions associated with
current operations. Construction emissions would be associated with constructing replacement DSTs at
fifty year intervals. Operation of the 242-A evaporator would occur periodically up through 2005, the
time all future waste additions and salt-well pumping of SSTs are completed. The replacement evaporators
(built for the retanking campaigns) would run continuously for approximately 5 years during each
retanking campaign.

The routine nonradiological and radiological emissions are provided in the attached spreadsheets labeled
Tank Farm Emissions From Current Operations. These spreadsheets provide annual and hourly emission
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rates and emission concentrations on a tank farm by tank farm basis (based on 1994 numbers). The
nonradiological numbers are assumed to occur at the same annualrates throughout (he 100 year
management period. The radiological emissions will have to be decayed to the year of interest using the
the following decay equations:

N=Noe- where x=4n2/t1 2

No is the quantity at time zero, t112 is the half life in years of the isotope in question.

Since the tank farms and the evaporator each have different radionuclide emissions the above equation

would have to be evaluated for each isotope being released from each tank farm for the year or years of
interest.

The evaporator operations during the Long Term Management alternative would correspond to a periodic
operations scenario where the evaporator would be operated on an as needed basis up through the year
2005. The annual emissions from the evaporator are best represented by the column titled Periodic Ops on
the Tank Farm Emissions spreadsheet. The hourly emission rates and the release concentrations during
evaporator operations are assumed to be the same whether the evaporator is operated continuously or
periodically. Evaporator operations would be associated with each retanking campaign. These evaporator
runs would be continuous operations for 5 year periods during the retanking. The annual emission rates
for continuous evaporator operations are provided in the Continuous 0 ps column of the Tank Farm
Emissions spreadsheet. The dates associated with retanking are 6/2037-6/2042 and 6/2087-6/2092.
Again, the radiological emissions need to be decayed to the projected release dates.

RFTANKTNC CONSTRTCTION FMTSSMONS

The WHC engineering data package for the Tanks No Action estimated the nonradiological construction

emissions by scaling the No Separations nonradiological construction emissions by the cost ratio. This
appears to have resulted in overestimating the construction emissions. In particular, there is approximately
7 times more CO in the WHC data package than estimated using the reported fuel quantities (there is more
carbon in the CO estimate than in the estimated construction fuel requirements).

The construction energy requirements (propane, gasoline, and diesel) identified in the WHC No Action
data package (WHC-SD-WE-EV-099 Rev 0) Table 5-9 titled Construction Resource Requirements uses
values reported in RHO-RE-ST-30 (the engineering support data for the HDW EIS). The Continued
Storage alternative analyzed in the HDW EIS is very similar to our "continued management" alternative
(e.g., retanking the DSTs twice in 100 years and build new evaporators each time). Using the same basis
the following are the nonradiological construction emissions for the continued management alternative
(retanking). These should provide a better representation of the construction emissions than the WHC data
package.
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Non Radiological Construction Emissions for Retanking DST wastes (two retanking camoaigns)

Construction Emission Pollutant Evaporator Retrieval Tank Total Annual
construction Replace Emission

ment

Particulate (kg) 100.0 170.0 100.0 370.0 46.3

SOx (kg) 215.0 89.0 214.0 518.0 64.8

CO (kg) 2,120.0 6,095.0 2,120.0 10.335.0 1,291.9

Hydrocarbons (kg) 220.0 630.0 220.0 1,070.0 133.8

NOx (kg) 415.0 700.0 416.0 1,531.0 191.4

Aldehydes (kg) 25.0 0.0 25.0 50.0 6.3

Organic acids (kg) 25.0 0.0 25.0 50.0 6.3

Thermal releases (J) 3.10e+12 8.00e+1 3.40e+ 6.50e+12 8.13e+11
2 12

Fugitive dust (metric tons) 0.5 0.0 13.0 13.5 1.7

Source: RHO-RE-ST-30 Table 4-16 pg 4-22 and 4-23 for evaporator and retanking.
WHC-SD-WE-EV-097 Rev 0 for retrieval emissions.

The new tanks will be located in the same area as the Extensive Retrieval (Ex Situ Vitrification) facilities

so the location of the new tanks should correspond to PROC.

The construction duration is 6/2033- 6/2037 and 6/2083-6/2087. Total duration is 8 years. The annual

emissions can be factored from the total emissions provided above.

The borrow site (Pit 30) would be used as a source of aggregate for concrete. The total aggregate

requirement is estimated at 84,000 m'3. The fugitive dust emissions should be split 90% at the location of

the new tanks and 10% at the borrow site. The basis of this split is that the new tanks excavation is

estimated at 3.7E+06 m'3 . substantially higher than the borrow requirements.
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Tank Farm Emissions From Current Oeratons-

Tank Farm 241-A (5 Single-Shell tanks) Avg Exit Velocity .0242 (ft/sec) Area 5 (sq. ft)
Passive Ventilation Avg Exit Temperature 138 (F) Height 3 (ft)

Emissions i Potential (Kg/yr) Actual (Kg/yr) 'Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 3.38E+00 3.38E+00 3.86E-04 3.13E-02
Nitrogen Oxide 2.04E-01 2.04E-01 2.32E-05 1.8E-03
1,3-Butadiene 1.47E-02 1.47E-02. 1.68E-06 1.36E-04
2-Hexanone 2.67E-01 2.67E-01I 3.05E-051 2.47E-03
2-Pentanone 4.24E-O1 4.24E-01 4.84E-05 3.92E-03
Acetone 5.092+00: 5.09E+00 5.81E-04 4.71E-02
Acetonitrile 2.45E+00 2.45E+00 2.80E-04 2.27E-02
Benzene 1.17E-01i 1.17E-01 1.33E-05; 1.08E-03
Heptane 2.99-01| 2.99E-01 3.42E-05 2.77E-03
Methyl N-Amyl Ketone 2.89E-01 2.89E-01 3.30E-05. 2.68E-03
N-Hexane 3.12E-01 3.12E-01 3.56E-05 2.89E-03
Nonane 1.63E-01i 1.63E-01,- 1.86E-05 1.51E-03
Octane 1.70E-01 1.70E-01; 1.95E-05 1.58E-03
Toluene 2.37E-02i 2.37E-02 2.71E-06 2.20E-04
Ammonia 2.34E+011 2.34E+01 2.67E-03; 2.17E-01
Phosphoric Acid, Trbutyl Ester 6.12E-01 6.12E-011 6.99E-05' 5.67E-03

(Ci/yr) (Ci/yr) - (Ci/hr) (g/m3)
Americium-241 Ci/yr i 2.78-04| 0.00E+00 0.00E+00 O.OOE+TO
Cesium-137 Ci/yr 6.75E-021 2.90E-05i 3.31E-09 3.11E-12
Plutonium-239 Ci/yr 1.39E-04i 0.00E+00: 0.00E+00 0.00E+00
Strontium-090 Ci/yr 1.78E+00! 8.26E-04 9.42E-08 5.50E-11,

Current Emissions/EMIT.XLS9/19/95 Page 1I



Current Emissions/EMIT.XLS

Tank Farm Emissions From Current Operations

Tank Farm 241-AX (4 Single-Shell tanks) Avg Exit Velocity .0225 (ft/sec) Area 4 (sq. ft)

Passive Ventilation Avg Exit Temperature 105.25 (F Height 3 (ft)

Emissions Potential (Kglyr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/-, 3)
Carbon Monoxide 2.52E+00 2.48E+00: 2.83E-04 3.08E-02
Nitrogen Oxide 1.52E-01 1.52E-01 1.73E-05 1.89E-03
1,3-Butadiene I 1.10E-021 1.03E-021 1.18E-061 1.28E-04
2-Hexanone 1.99E-01 1.99E-01I 2.27E-051 2.48E-03
2-Pentanone 3.16E-01: 2.80E-01: 3.19E-05 3.48E-03
Acetone 3.80E+00 3.80E+00 1 4.33E-04 4.72E-02
Acetonitrile 1.83E+00: 1.83E+00l 2.09E-04 2.28E-02
Benzene 8.69E-02 8.69E-021 9.92E-06: 1.08E-03
Heptane 2.23E-01' 2.23E-01 j 2.55E-05! 2.77E-03
Methyl N-Amyl Ketone 2.16E-01 2.16E-01 2.46E-05 2.68E-03
N-Hexane 2.32E-01 2.32E-01' 2.65E-05' 2,89=-03
Nonane 1.21E-01 1.21E-01! 1.38E-051 1.51E-03
Octane 1.27E-01i 1.27E-011 1.45E-05, 1.58E-03
Toluene 1.77E-021 1.77E-02| 2.02E-06 2.20E-04
Ammonia | 1.74E+01 1.74E+01! 1.99E-03i 2.17E-01
Phosphoric Acid, Tiibutyl Ester I 4.56E-01 4.56E-01 5.21 E-05 5.68E-03

1 (Ci/yr) i (Ci/yr) (Ci/hr) (g/m 3)
Americium-241 Ci/yr 2.07E-04; 0.00E+00; 0.00E+001 0.00E+00
Cesium-137 Ci/yr 5.03E-02, 2.36E-051 2.69E-09: 3.40E-12
Plutonium-239 Ci/yr I 1.03E-04 0.00E+001 0.00E+00T 0.00E+00
Strontium-090 Ci/yr 1.32E+001 6.71 E-04j 7.66E-08! 6.01E-11
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Current Emissions/EMIT.XLS

Tank Farm Emissions From Current Operations

Tank Farm 241-B (16 Single-Shell tanks) Avg Exit Velocity .1938 (t/sec) Area 5.78 (sq. ft)
Passive Ventilation Avg Exit Temperature 66.94 (F) Height 3 (t)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m 3)
Carbon Monoxide 9.62E+001 9.62E+00 1.10E-03 9.61E-03
Nitrogen Oxide 7.94E-01 5.79E-01! 6.61E-05! .79E-04
1,3-Butadiene I 4.18E-021 4.18E-021 4.77E-061 4.18E-05
2-Hexanone 7.60E-01 7.60E-01 8.68E-05 7.60E-04
2-Pentanone . 1.21E+00- 1.21E+00! 1.38E-04' 1.21-03
Acetone 1.45E+01I 1.45E+01; 1.65E-03 1.45E-02
Acetonitrile 6.98E+001 6.98E+001 7.97E-04 6.98E-03
Benzene 3.32E-01I 3.32E-01 3.79E-05: 3.31E-04
Heptane 8.51E-01| 8.51E-01[ 9.72E-05 8,51E-04
Methyl N-Amyl Ketone i 8.23E-O1J 8.23E-01 9.40E-05i 8.23E-04
N-Hexane 8.87E-01: 8.87E-01| 1.01E-04. 8.87E-04
Nonane 4.62E-011 4.62E-01 5.28E-05: 4.62E-04
Octane 4.85E-011 4.85E-01 5.53E-05 4.84E-04
Toluene 6.75E-021 6.75E-02 7.71 E-06: 6.75E-05
Ammonia 6.65E+011 6.65E+01I 7.60E-03: 6.65E-02
Phosphoric Acid, Trrbuy Ester 1.74E+001 1.74E+00j 1.99E-04 1.74E-03

(Ci/yr) I (Ci/yr) I (Ci/hr) (g/m 3)
Americium-241 Ci/yr I 7.57E-041 0.00E+001 0.00E+00! 0.00E+00
Cesium-137 Cf/yr I 1.84E-01I 9.07E-051 1.04E-08: 1.05E-12
Plutonium-239 Ci/yr 3.78E-041 0.002E+00 0.00E+00i 0.OOE+00
Strontium-090 Ci/yr 4.84E+001 2.46E-031 2.81E-07 1.77E-11
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Tank Farm Emissions From Current Operations

Current Emissions/EMIT.XLS

Tank Farm 241-BX (12 Single-She(l tanks) Avg Exit Velocity .1595 (ft/sec) Area 6.12 (sq. ft)
Passive Ventilation Avg Exit Temperature 67.75 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m)
Carbon Monoxide i 7.56E+001 7.56E+001 8.63E-04i 8.67E-03
Nitrogen Oxide 4.55E-01 4.55E-01| 5.19E-05 _ 5.22E-04
1,3-Butadiene I 3.29E-021 3.29E-021 3.75E-06_ 3.77E-05
2-Hexanone 5.98E-01 5.98E-01 6.82E-051 6.86E-04
2-Pentanone 9.48E-01 - 9.48E-01! 1.08E-04! 1.09E-03
Acetone 1.14E+O1 1.14E+01I 1.30E-031 1.31E-02
Acetonitrile 5.49E+001 5.49E+00; 6.26E-04 6.29E-03
Benzene 2.61E-01 2.61E-01i 2.98E-05I 2.99E-04
Heptane 6.69E-01! 6.69E-01 7.64E-051 7.67E-04
Methyl N-Amyl Ketone 6.47E-01[ 6.47E-01| 7.39E-05! 7.42E-04
N-Hexane 6.97E-01 6.97E-01; 7.96E-05: 8.00E-04
Nonane 3.64E-011 3.64E-01 4.15E-051 4.17E-04
Octane 3.81E-011 3.81E-01i 4.35E-05i 4.37E-04
Toluene 5.31E-021 5.31E-02 6.06E-06i 6.09E-05
Ammonia 5.23E+01 I 5.23E+011 5.97E-03i 6.00E-02
PhosPhoric Acid, Trbutyl Ester 1.37E+00! 1.37E+O 1.56E-04i 1.57E-03

(Ci/yr) I (Ci/yr) (Ci/hr) (g/m3)
Americium-241 Ci/yr 0.00E+001 0.00E+001 0.00E+00 0.00E+00
Cesium-137 Ci/yr 4.18E-01i 2.11E-041 2.41E-081 2.81E-12
Plutonium-239 Ci/yr I O.OOE+00 0.00E+00 C.COE+00! 0.00E+00
Strontium-090 Ci/yr 1.06E-02! 5.44E-06! 6.21E-10! 4.49E-14
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Tank Earn Emissions From Current Operations

Tank Farm 241-BY (12 Single-Shell tanks) Avg Exit Velocity .06996 (ft/sec) Area 7.94 (sq. ft)
Passive Ventilation Avg Exit Temperature 95.83 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m 3)
Carbon Monoxide 4.06E+00 4.06E+00; 4.63E-04! 8.18E-03
Nitrogen Oxide 2.51E-011 2.51E-01 2.87E-051 5.06E-04
1 ,3-Butadiene I 1.76E-021 1.76E-021 2.01E-061 3.55E-05
2-Hexanone 3.24E-011 3.24E-011 3.70E-051 6.53E-04
2-Pentanone 5.16E-01 5.16E-01 5.89E-05; 1.04E-03
Acetone 6.16E+001 6.16E+001 7.03E-041 1.24E-02
Acetonitrile 2.95E+001 2.95E+001 3.37E-041 5.95E-03
Benzene 1.42E-01i 1.42E-011 1.62E-051 2.86E-04
Heptane 3.69E-01 3.69E-01J 4.21E-051 7.43E-04
Methyl N-Amyl Ketone I 3.50E-01 3.50E-01; 4.00E-051 7.06E-04
N-Hexane 3.96E-01 3.96E-01I 4.52E-051 7.98E-04
Nonane 1.97E-01| 1.97E-011 2.25E-051 3.98E-04
Octane 2.09E-01I 2.09E-01 F 2.39E-05 4.22E-04
Toluene I 3.12E-021 3.12E-021 3.57E-061 6.30E-05
Ammonia 3.13E+011 3.13E+01 3.58E-03[ 6.32E-02
Phosphodric Acid, Tributyl Ester 7.33E-01I 7.33E-01] 8.37E-051 1.48E-03

(Ci/yr) (Ci/yr) 1 (Ci/hr) I . (g/m 3)
Americium-241 Ci/yr 0.00Ej00 0.00E+00j 0.00E+001 QOOE+00
Cesium-137 Ci/yr 3.95E-021 2.36E-051 2.69E-091 5.50E-13
Plutonium-239 Ci/yr i 1.18E-051 0.00E+001 0.00E+00 0.00E+00
Strontium-090 Ci/yr 4.55E-021 2.36E-051 2.69E-091 3.42E-13
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Tank Farm Emissions From Current Operations

Tank Farm 241-C (13 Single-Shell tanks) Avg Exit Velocity .01854 (ft/sec) Area 12.79 (sq. ft)
Passive Ventilation I Avg Exit Temperature 78.08 (F) ;Height 3 (ft)

Emissions !Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m 3)
Carbon Monoxide I 5.77E+001 5.77E+00! 6.59E-04: 3.09E-02
Nitrogen Oxide 3.95E-01i 3.95E-01; 4.51E-051 1.87E-03
1,3-Butadiene J 2.51E-021 2.51E-021 2.87E-061 1.35E-04
2-Hexanone I 4.56E-011 4.56E-011 5.21E-051 2.45E-03
2-Pentanone I 7.24E-01 7.24E-01 1 8.26E-051 3.88E-03
Acetone I 8.70E+001 8.70E+001 9.93E-041 4.66E-02
Acetonitrile [ 4.19E+001 4.19E+001 4.78E-041 2.25E-02
Benzene I 1.99E-01I 1.99E-01I 2.27E-051 1.07E-03
Heptane I 5.11E-011 5.11E-01I 5.83E-051 2.74E-03
Methyl N-Amyl Ketone I 4.93E-01! 4.93E-01 5.63E-051 2.64E-03
N-Hexane i 5.32E-01 5.32E-01! 6.08E-05i 2.85E-03
Nonane I 2.78E-011 2.78E-01j 3.17E-051 1.49E-03
Octane I 2.91E-01 2.91E-01! 3.32E-051 1.56E-03
Toluene I 4.05E-021 4.05E-021 4.62E-061 2.17E-04
Ammonia I 4.55E+01 I 4.55E+01I 5.19E-031 2.15E-01
Phosphoric Acid, Tributyi Ester 1 1.05E+001 1.05E+001 1.19E-041 5.60E-03

S (Ci/yr) I (Ci/yr) 1 (Ci/hr) I (g/m 3)
Americium-241 Ci/yr 1.07E-041 O.OOE+001 0.00E+001 0,00E+00
Cesium-137 Ci/yr I 3.95E-031 0.OOE+00 0.00E+00 0.OOE-00
Plutonium-239 Ci/yr 1.28E-031 0.00E+00 0.OOE+00 0.00E+00
Strontium-090 Ci/yr 4.63E-021 2.54E-051 2.90E-091 9.79E-131
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'nk Farm Emissions From Current Operations

296-AN 8 Source Emissions Roll-Up Avg Exit Velocity 18.2 (ft/sec) Area .54 (sq. ft)
Active Ventilation Avg Exit Temperature 110 (F) Height 14.92 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) -Concentration (g/m 3)
Nitrogen Oxide 3.63E-011 3.63E-01i 4.14E-05 4.13E-05
1, 3-Butadiene 2.62E-02 2.62E-02! 2.99E-06! 2.99E-06
2-Hexanone 4.77E-01 4.77E-01j 5.45E-051 5.44E-05
2-Pentanone 7.58E-01I 7.58E-01I 8.65E-051 8.63E-05
Acetone i 9.07E+00 9.07E+001 1.04E-03! 1.03E-03
Acetonitrile 4.38E+00 4.38E+00 5.0dE-04 4.99E-04
Benzene 2.08E-01 2.08E-01 2.37E-051 2.37E-05
Heptane 5.33E-01 1 5.33E-0 11 6.09E-05: 6.08E-05
Methyl N-AmyI Ketone 5.16E-01l 5.16E-01 5.89E-05 5.88E-05
N-Hexane 5.56E-01 5.56E-01! 6.35E-051 6.34E-05
Nonane 2.90E-01 2.90E-011 3.31E-05: 3.31E-05
Octane 3.04E-01 3.04E-01 3.47E-05 3.46E-05
Toluene 4.24E-02: 4.24E-021 4.84E-061 4.83E-06

!!Ci/yr !Ci/hr grams/mA3
Strontium-90 1.20E-071 1.37E-111 9.84E-17
Total Alpha INone Detected
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-nk Farm Emissions From Current Operations

296-AP 9 Source Emissions Roll-Up Avg Exit Velocity 35.8 (ft/sec) Area .54 (sq. ft)
Active Ventilation Avg Exit Temperature 110 (F) Height 13.33 (ift)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3 )
Nitrogen Oxide 4.15E-01 4.15E-01I 4.74E-05, 2.41E-05
1, 3-Butadiene 2.99E-021 2.99E-02! 3.42E-06! 1.73E-06
2-Hexanone 5.45E-01 5.45E-01 6.22E-051 3.16E-05
2-Pentanone 8.65E-01 8.65E-01l 9.88E-051 5.01E-05
Acetone 1.04E+01 1.04E+011 1.19E-031 6.04E-04
Acetonitrile 5.01E+001 5.01E+00! 5.72E-041 2.90E-04
Benzene 2.38E-01 2.38E-01 2.71E-051 1.38E-05
Heptane 6.10E-01 6.10E-01i .6.96E-05i1 3.53E-05
Methyl N-Amyl Ketone 5.90E-01 1 5.90E-01 6.73E-05 3.42E-05
N-Hexane 6.36E-01 6.36E-011 7.26E-05i 3.68E-05
Nonane 3.31E-01 3.31E-01i 3.78E-051 1.92E-05
Octane 3.47E-011 3.47E-01 3.97E-05; 2.01 E-05
Toluene 4.84E-021 4.84E-021 5.53E-061 2.81E-06

ICi/yr ICi/hr lgrams/mA3
Strontium-90 i 6.60E-081 7.53E-121 2.75E-17
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7nk Farm Emissions From Current Operations

I..
296-AW 7 Source Emissions Roll-Up Avg Exit Velocity 30 (fTsec) Area .54 (sq. it)
Active Ventilation Avg Exit Temperature 110 (F) Height 15.75 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m)
Nitrogen Oxide 3.11E-01t 3.11E-01 3.55E-05 2.15E-05
1, 3-Butadiene 2.25E-02, 2.25E-02; 2.57E-061 1.56E-06
2-Hexanone 4.09E-01 4.09E-01: 4.67E-05j 2.83E-05
2-Pentanone 6.50E-01 6.50E-01 7.42E-051 4.49E-05
Acetone 7.79E+00l 7.79E+00; 8.90E-041 5.39E-04
Acetonitrile 3.76E+00! 3.76E+00i 4.29E-041 2.60E-04
Benzene 1.79E-01 1.79E-01 2.04E-05 1.24E-05
Heptane 4.57E-01 I 4.57E-01I 5.22E-05l 3.16E-05
Methyl N-Amyl Ketone 4.43E-01 4.43E-01 5.05E-051 3.06E-05
N-Hexane 4.77E-01 4.77E-01 5.45E-051 3.30E-05
Nonane 2.49E-01 2.49E-01: 2.84E-05! 1.72E-05
Octane 2.60E-01 2.60E-01. 2.97E-05 1.80E-05
Toluene 3.63E-021 3.63E-02, 4.14E-06; 2.51E-06

jCi/yr Ci/hr |grams/m43
Cesium-137 2.80E-081 3.20E-121 2.24E-17
Strontium-90 1.60E-071 1.83E-11I 7.96E-17

tal Alpha (Pu-239) I 1.50E-08! 1.71E-121 1.68F-14

Current Emissions/EMIT.XLS9/25/95 Page 9



ink Farm Emissions From Current Operations

296-AYAZ 5 Source Emissions Roll-Up -Avg Exit Velocity 31.91 (ft/sec Area 1.77 (sq. ft)
Active Ventilation Avg Exit Temperature 110 (F) Height 50 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m 3)
Nitrogen Oxide 2.08E-01 2.08E-01 2.37E-05; 4.12E-06
1, 3-Butadiene 1.50E-02; 1.50E-02 1.71E-06! 2.97E-07
2-Hexanone 2.73E-01 2.73E-01 3.12E-05; 5.41E-06
2-Pentanone 4.33E-01I 4.33E-01 I 4.94E-051 8.58E-06
Acetone 5.20E+001 5.20E+001 5.93E-04i 1.03E-04
Acetonitrile 2.50E+001 2.50E+001 2.86E-041 4.96E-05
Benzene 1.19E-01 1.19E-01[ 1.36E-051 2.36E-06
Heptane 3.05E-01I 3.05E-01 -3.48E-05; 6.04E-06
Methyl N-Amyl Ketone 2.95E-01| 2.95E-01 3.37E-051 5.85E-06
N-Hexane 3.18E-01 3.18E-01I 3.64E-051 6.31E-06
Nonane - 1.66E-01' 1.66E-01 1.90E-051 3.29E-06
Octane 1.74E-01 1.74E-O1 1.99E-05i 3.45E-06
Toluene 2.42E-02i 2.42E-02l 2.77E-06i 4.80E-07

Ci/yr iCi/hr igrams/mA3
Cesium-137 5.30E-051 6.05E-091 1.22E-14
Strontium-90 8.20E-061 9.36E-101 1.17E-15

iine-129 4.60E-05; 5.25E-09i 5.18E-09
cal Alpha (Pu-239) 5.70E-091 6.51 E-131 1.83E-15
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0
242-A EVAPORA JR EMISSIONS

Tank Farm Emissions From Current Operations
242A 6 Source Emissions Roll-UP Avg Exit Velocity 37.8 (ftlsec)
Active Ventilation Avg Exit Temperature 7(F)

Continuous Ops Periodic Ops Periodic Ops
Emissions Potential (tons/yr) Actual (Ions/yr) Actual (kg/hr)
2--l xanone
Acetone
Methyl Isobuty Ketone
N-Butyl Alcohol
Ammonia

Total Alpha (Ci). Pu).
Total Beta (Ci) (Sr-90)

3.80E-04

7.25E-03
8.OOE-01
1.0001 Y

/yr
414

8.042-05

2.88E-05
798E-63
5.44E-04
6.OOE-02

751 E-03
.I5-Ii 61i/yr

2.98E-06
8.27E-04
5.64E-05
6.22E-63
7 38E-64

Area 9.62 (sqeft)
Hei ght 22 (f1)

Continuous
Actual (kg/hr)

3.94E-05
1.1E OE02
7.51 E-04

- --- ------ 29E-0q2
1.04E-02

Ci/hr --

f.61E-68
9.18E-09

Operating release
Concentration
g/mA3 Area (ft)

1.06E-06 9.62
2.97E-04 9.62
2.03E-05 9.62

2.24E-03 9.62

gramS/mA3
7.00-, 6-2'
1.78E-15 9.62

Velocity (f Us)
37.8
37.8
37.8

37.8

37.8
note: total alpha and beta taken from WHC-SD-WM-EV-099 and are from 1987 evaporator operations (11 MM gal run, Capacity=73.6 MM gal/yr so continuous ops =6.7 limes periodic)
note: evaporator emissions are the sum of the building ventilation and the vessel vent systems which each have a stack. The shorter stack was chosen as the release point for all emissions.
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Tank Farm Emissions From Current Operations
Avg Exit Velocity .36 (ft/s) Area 1.08 (t2)

241-S Tank Farm (12 Single-Shell Tanks) Avg Exit Temperature 94.2 (F) Height 3 (ft)
Passive Ventilation

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 1.14E-02' 1.14E-021 1.30E-06: 3.28E-05
Nitrogen Oxide 6.86E-041 7.44E-041 8.49E-081 2.14E-06
1,3-Butadiene 4.96E-05 5.37E-05 6.13E-091 1.55E-07
2-Hexanone 9.01E-04i . 9.76E-041 1.11E-071 2.81E-06
2-Pentanone 1.43E-031 1.55E-031 1.77E-071 4.46E-06
Acetone 1.72E-02, 1.86E-021 2.12E-061 5.35E-05
Acetonitrile 8.27E-03' 8.96E-03i 1.02E-06_ 2.58E-05
Benzene 3.94E-041 4.26E-041 4.87E-08 1.23E-06
Heptane 1.01-031 1.09E-031 1.25E-071 3.15E-06
Methyl N-Amyl Ketone 9.76E-04 1.06E-031 1.21E-071 3.04E-06
N-Hexane 1.05E-03 1.14E-031 1.30E-071 3.28E-06
Nonane 5.48E-04: 5.94E-041 6.78E-081 1.71E-06
Octane 5.75E-04 6.23E-041 7.11E-081 1.79E-06
Toluene 8.00E-05! 8.67E-051 9.90E-091 2.50E-07
Ammonia 7.88E-02i 8.54E-021 9.75E-061 2.46E-04
Phosphoric Acid. Tributy Ester 1.91E-031 2.24E-031 2.55E-071 6.44E-06

(Ci/yr) 1 (Ci/yr) (Ci/hr) (g/m3)
Americium-241 9.36E-07j 0.00E+00j 0.0OE+00 0.00E+00
Cesium 137 2.28E-041 8.20E-081 9.36E-121 2.73E-15
Plutonium-239 4.68E-07i 0.OOE+00 O.00E+00 0.00E+00
Strontium-090 6.OOE-03j 2.41E-061 2.75E-101 4.99E-14
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Tank Farm Emissions From Current Operations

241-SX Tank Farm (2 Single-Shell Tanks) Avg Exit Velocity .014 (ftIs) Area 2 (ft2)
Passive Ventilation Avg Exit Temperature 76.5 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (gIm3)
Carbon Monoxide 8.78E-04! 8.78E-04 1.00E-07 3.51E-05
Nitrogen Oxide 5.28E-051 5.28E-05j 6.03E-091 2.11E-06
1,3-Butadiene 3.82E-06 3.82E-06! 4.36E-101 1.53E-07
2-Hexanone 6.94E-051 . 6.94E-05i 7.92E-09 2.78E-06
2-Pentanone 1.10E-04! 1.10E-041 1.26E-08 4.41 E-06
Acetone 1.32E-031 1.32E-031 1.51E-071 5.30E-05
Acetonitrile 6.38E-04 6.38E-041 7.28E-081 2.55E-05
Benzene 3.02E-051 3.02E-051 3,45E-091 1.21E-06
Heptane 7.78E-051 7.78E-051 8.88E-091 3.11E-06
Methyl N-Amyl Ketone 7.52E-05! 7.52E-05 8.58E-09; 3.01 E-06
N-Hexane 8.10E-05i 8.10E-05I 9.25E-091 3.24E-06
Nonane 4.22E-05! 4.22E-05! 4.82E-091 1.69E-06
Octane 4.42E-051 4.42E-051 5.05E-091 1.77E-06
Toluene 6.16E-06! 6.16E-061 7.03E-10f 2.46E-07
Ammonia 6.08E-031 6.08E-03j 6.94E-07: 2.43E-04
Phosphoric Acid, Tributyl Ester 1.59E-04: 1.59E-04! 1.82E-081 6.36E-06

(Ci/yr) I (Ci/yr) I (Ci/hr) (g/rn3)
Americium-241 1.74E-051 8.00E-091 9.13E-131 9.33E-14
Cesium 137 3.60E-08 0.OOE+00 0.00E+00 0.00E+00
Plutonfum-239 4.60E-041 2.40E-071 2.74E-11 1.55E-10
Strontium-090 - 0.00E+001 0.00E+001 0.00E+001 0.OOE+00
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Tank Farm Emissions From Current Operations

241-T Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0246 (ft/s) Area 16 (ft2)
Passive Ventilation Avg Exit Temperature 65.2 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 1.21E-02 1.21E-02* 1.39E-06 3.45E-05
Nitrogen Oxide i 7.30E-041 7.30E-041 8.34E-08j 2.08E-06
1,3-Butadiene 5.28E-051 5.28E-05 6.02E-09[ 1.50E-07
2-Hexanone 9.59E-04i 9.59E-04 1.09E-07- 2.73E-06
2-Pentanone 1.52E-03; 1.52E-03 1.74E-07: 4.32E-06
Acetone 1.83E-02; 1.83E-02 2.09E-06! 5.19E-05
Acetonitrile 8.80E-03: 8.80E-03; 1.01E-061 2.50E-05
Benzene 4.19E-04: 4.19E-04i 4.78E-08! 1.19E-06
Heptane 1.07E-03i 1.07E-03 1.23E-07; 3.05E-06
Methyl N-Amyl Ketone 1.04E-03 1.04E-03 1.19E-07 2.95E-06
N-Hexane 1.12E-03 1.12E-03 1.28E-07i 3.18E-06
Nonane 5.84E-04 5.84E-04 6.66E-08 1.66E-06
Octane 6.12E-041 6.12E-04 6.98E-081 1.74E-06
Toluene 8.52E-051 8.52E-05! 9.72E-09! 2.42E-07
Ammonia 8.39E-02 8.39E-021 9.58E-06! 2.39E-04
Phosphoric Acid. Tributyl Ester 3.75E-03[ 2.20E-031 2.51E-071 6.24E-06

(Ci/yr) (Ci/yr) (Ci/hr) 1 (g/m3)
Americium-241 1.68E-04i 7.60E-08; 8.68E-121 6.30E-14
Cesium 137 3.60E-081 0.OOE+00 0.00E+00 0.OOE+00
Plutonium-239 3.84E-05! 2.30E-08t 2.63E-12! 1.06E-12
Strontium-090 0.OOE+00i O.OOE+00 0.OOE+00j 0.OOE+00
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Tank Farm Emissions From Current Operations

241-TX Tank Farm (18 Single-Shell Tanks) Avg Exit Velocity .1816 (ft/s) Area 5.82 (ft2)
Passive Ventilation Avg Exit Temperature 72.3 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide i 1.06E-02 1.06E-02 1.21E-06 1.13E-05
Nitrogen Oxide 6.91 E-041 6.91 E-041 7.89E-081 7.32E-07
1,3-Butadiene I 4.58E-051 4.58E-051 5.23E-09. 4.85E-08
2-Hexanone 8.32E-04. 8.32E-041 9.50E-08: 8.82E-07
2-Pentanone 1.32E-03! 1.32E-031 1.51E-07! 1.40E-06
Acetone 1.59E-021 1.59E-021 1.81E-061 1.68E-05
Acetonitrile 7.64E-031 7.64E-03 8.73E-07! 8.10E-06
Benzene 3.63E-041 3.63E-041 4.15E-081 3.85E-07
Heptane 9.32E-041 9.32E-041 1.06E-07 9.88E-07
Methyl N-Amyl Ketone 9.01 E-04! 9.01E-041 1.03E-07 9.55E-07
N-Hexane 9.71E-041 9.71E-041 1.11E-07j 1.03E-06
Nonane 5.06E-041 5.06E-041 5.78E-08] 5.37E-07
Octane 5.31 E-041 5.31 E-041 6.06E-081 5.62E-07
Carbon Tetrachloride 3.91E-061 3.91 E-061 4.46E-101 1.35E-07
Ethyl Butyl Ketone 1.31E-05i 1.31E-051 1.50E-09; 4.53E-07
Methyl Chloride 5.78E-071 5.78E-071 6.60E-1 1] 2.00E-08
Tetrahydrofuran 1.O1E-06 1.01E-06[ 1.15E-10i 3.49E-08
Toluene i 3.91E-061 3.91E-061 4.46E-101 4.14E-09
Ammonia 1.31E-051 1.31E-051 1.50E-091 1.39E-08
Phosphoric Acid. Tributyl Ester 5.78E-071 5.78E-071 6.60E-11 6.13E-10

(Ci/yr) (Ci/yr) I (Ci/hr) I (g/m3)
Americium-241 0.OOE+00i 0.00E+001 0.00E+001 0.00E+00
Cesium 137 0.00E+001 0.00E+001 0.00E+001 0.00E+00
Plutonium-239 7.08E-051 7.08E-051 8.08E-091 1.21 E-09
Strontium-090 6.98E-021 6.98E-021 7.97E-061 5.32E-10
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Tank Farm Emissions From Current Operations

241-TY Tank Farm (6 Single-Shell Tanks) Avg Exit Velocity .0253 (ft/s) Area 5.79 (ft2)
Passive Ventilation Avg Exit Temperature 66.0 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 4.68E-03 4.68E-03 5.34E-07! 3.57E-05
Nitrogen Oxide 2.82E-04j 2.82E-041 3.21 E-081 2.15E-06
1,3-Butadiene 2.03E-051 2.03E-051 2.32E-091 1.55E-07
2-Hexanone 3.70E-04 3.70E-04i 4.22E-081 2.82E-06
2-Pentanone 5.86E-04 5.86E-041 6.69E-081 4.48E-06
Acetone 7.04E-03j 7.04E-03 8.04E-071 5.38E-05
Acetonitrile 3.39E-03i 3.39E-031 3.87E-07 2.59E-05
Benzene 1.61E-04 1.61 E-041 1.84E-081 1.23E-06
Heptane 4.14E-04 4.14E-04' 4.72E-081 3.16E-06
Methyl N-Amyl Ketone 4.00E-04 4.00E-04 4.57E-08 3.06E-06
N-Hexane 4.31 E-04 4.31 E-04 4.92E-081 3.29E-06
Nonane 2.25E-04. 2.25E-04; 2.57E-081 1.72E-06
Octane 2.36E-04: 2.36E-041 2.69E-081 1.80E-06
Toluene 3.28E-05' 3.28E-051 3.75E-091 2.51 E-07
Ammonia 3.24E-02 3.24E-021 3.69E-061 2.47E-04
Phosphoric Acid. Tributyl Ester 8.47E-041 8.47E-04| 9.67E-081 6.47E-06

(Ci/yr) (Ci/yr) (Ci/hr) I (g/m3)
Americium-241 4.00E-04! 4.00E-04 4.57E-081 8.91E-10

Cesium 137 4.31E-04' 4.31E-041 4.92E-081 3.81E-11
Plutonium-239 2.25E-04 2.25E-04 2.57E-081 2.78E-08
Strontium-090 2.36E-04: 2.36E-04 2.69E-081 . 1.30E-11
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Tank Farm Emissions From Current Operations

241-U Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0236 (fr/s) Area 16.0 (ft2)
Passive Ventilation Avg Exit Temperature 75.6 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 1.16E-02 1.16E-02 1.33E-06. 3.45E-05
Nitrogen Oxide 7.00E-04 7.00E-04 7.99E-081 2.08E-06
1,3-Butadiene 5._5E-051 5.05E-051 5.77E-091 1.50E-07
2-Hexanone 9.19E-04! 9.19E-041 1.05E-07' 2.73E-06
2-Pentanone 1.46E-031 1.46E-03; 1.66E-07! 4.33E-06
Acetone 1.75E-02 1.75E-02 2.00E-06. 5.20E-05
Acetonitrile 8.43E-031 8.43E-03 9.63E-07| 2.51E-05
Benzene 1.08E-03| 1.08E-03 1.23E-071 3.21E-06
Heptane 1.03E-03 -1.03E-031 1.17E-071 3.05E-06
Methyl N-Amyl Ketone 9.95E-04| 9.95E-04! 1.14E-07 2.96E-06
N-Hexane 1.07E-03 1.07E-03! 1.22E-07 3.18E-06
Nonane 5.59E-041 5.59E-04; 6.38E-08: 1.66E-06
Octane 5.86E-041 5.86E-04 6.69E-081 1.74E-06
Toluene 7.49E-051 7.49E-05i 8.55E-091 2.23E-07
Ammonia , 8.04E-021 8.04E-02! 9.18E-06j 2.39E-04
Phosphoric Acid, Tributyl Ester 2.10E-031 2.10E-03! 2.40E-071 6.25E-06

(Ci/yr) (Ci/yr) (Ci/hr) (g/m3)
Americium-241 I 1.08E-031 1.OSE-031 1.23E-071 9.36E-10
Cesium 137 1.03E-031 1.03E-031 1.17E-071 3.54E-11
Plutonium-239 9.95E-041 9.95E-04' 1.14E-07r 4.77E-08
Strontium-090 1.07E-03 1.07E-03 1.22E-071 2.29E-11
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Tank Farm Emissions From Current Operations

296-SX 14 Source Emissions Roll-Up Avg Exit Velocity 10.6 (fi/s) Area 9.62 (ft2)

Passive Ventilation Avg Exit Temperature 165 (F) Height 15 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)

Carbon Monoxide 2.24E-01, 2.24E-01' 2.56E-05 2.46E-06

Nitrogen Oxide 7.43E-04 7.43E-04; 8.48E-08 8.16E-09
1,3-Butadiene 5.36E-051 5.36E-051 6.12E-091 5.89E-10

2-Hexanone 9.77E-04 9.77E-041 1.12E-071 1.07E-08

2-Pentanone 1.55E-03 1.55E-03j 1.77E-071 1.70E-08
Acetone 1.86E-02: 1.86E-021 2.12E-061 2.04E-07

Acetonitrile 8.96E-031 8.96E-031 1.02E-061 9.84E-08

Benzene 4.26E-041 4.26E-041 4.86E-08 4.68E-09

Heptane 1.09E-031 1.09E-031 1.24E-071 1.20E-08

Methyl N-Amyl Ketone 1.06E-03: 1.06E-031 1.21E-07; 1.16E-08
N-Hexane 1.14E-03 1.14E-03! 1.30E-07 1.25E-08

Nonane 5.94E-04, 5.94E-041 6.78E-081 6.52E-09

Octane 6.23E-04. 6.23E-04! 7.11E-08I 6.84E-09
Toluene 8.67E-05j 8.67E-051 9.90E-091 9.52E-10

Ammonia 4.17E+001 4.17E+001 4.76E-041 4.58E-05

Phosphoric Acid, Tributyl Ester 2.24E-03! 2.24E-031 2.56E-071 2.46E-08

Total Alpha I None Detected I

Total Beta i 9.10E-081 1.04E-11 I
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Tank Farm Emissions From Current'Operations

296-SY 4 Source Emissions Roll-Up Avg Exit Velocity 33.3 (ft/s) Area .35 (ft2)
Pess-e Ventilation Avg Exit Temperature 110 (F) Height 11 (ft)

Acrv
Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 5.16E-02 5.16E-02. 5.89E-06 4.96E-06
Nitrogen Oxide 1.72E-04 1.72E-04! 1.96E-08 1.65E-08
1,3-Butadiene 1.24E-051  1.24E-051 1.42E-091 1.19E-09
2-Hexanone 2.25E-041 2.25E-04! 2.57E-081 2.16E-08
2-Pentanone 3.58E-04 3.58E-041 4.09E-081 3.44E-08
Acetone 4.30E-03 4.30E-03i 4.91E-07! 4.13E-07
Acetonitrile 2.07E-03 2.07E-03 2.36E-07i 1.99E-07
Benzene 9.83E-05. 9.83E-05i 1.12E-08 9.44E-09
Heptane 2.52E-04' 2.52E-04 2.88E-081 2.42E-08
Methyl N-Amyl Ketone I 2.44E-04 2.44E-041 2.79E-08i 2.34E-08
N-Hexane 2.63E-04 2.63E-04i 3.OOE-08 2.53E-08
Nonane i 1.37E-04 1.37E-04; 1.56E--08 1.32E-08
Octane 1.44E-04 1.44E-041 1.64E-081 1.38E-08
Toluene 2.00E-05 2.00E-051 2.28E-091 1.92E-09
Ammonia 9.63E-01 9.63E-01J 1.10E-04 9.25E-05
Phosphoric Acid, Tributyi Ester 5.15E-04 5.16E-041 5.89E-081 4.96E-08
Total Alpha 8.1E-091 9.25E-131
Total Beta 7.00E-07l 7.99E-11i 
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ENGINEERING INFORMATION REQUEST -079

Minimal Retrieval (In Situ Vitrification)

Ref 2.1.3 Construction Emissions:
The construction emissions in the latest revision of the WHC engineering data package agrees
with the totals in the Engineering Information Request -056 as amended with the following
change. Fugitive dust emissions of 2.20E+05 kg were added to the nonradiological
construction emission estimates.

Ref 2.2.1 Continued Operations for the In Situ Vitrification alternative would be the same as
for the tanks No Action alternative. Emissions from the tank farms for the continued
operations portion of the In Situ Vitrification alternative are reported the Tank Farm
Emissions from Current Operations (see Eng. Inf. Req. 078). Periodic evaporator operations
would occur during continued operations. The number of tanks undergoing continued
operations will decline as tanks are vitrified. The continued operations phase out schedule
attached provides the percentage of tanks remaining under continued operations on an annual
basis.

Ref 2.2.4 The excess DST liquids would be evaporated in the 242-A evaporator. Stack and
release parameters are reported in Engineering Information Request-077. Evaporation of DST
liquids would require five years of continuous evaporator operations between the years 2000-
2005. Note: continuous operation of the evaporator results in emissions reported as continuous
actual in the current emissions spreadsheet.

Also attached is a copy of the spreadsheet titled ISV Emissions that lists the operating and construction
emissions as developed from the WHC In Situ Engineering data package Rev. 0.

H:\USERS\CHENDERs\EIR'ENlNFRQ.079September 25, 1995 Pagel2



ISV Emissions

Operating Emissions
Component Total Emission Annual Emissions Average Hourly Peak Hourly

'Curies Ibased on 5 yrs of ISV
Curies/year Ci/hr !Ci/hr

Am-241 I 1.OOE-061 2.00E-07 4.57E- 121 6.85E-12
C-14 i 5.30E+031 1.06E+03 2.42E-02 3.63E-02'
Cs-137 I 3.50E-041 7.00E-05 1.60E-091 2.40E-09;
1-129 1.60E+011 3.20E+00 I 7.31E-05 1.lOE-041
Pu-239,240 I 3.30E-07_ 6.60E-08 1.51E-12 2.26E-12
Ru-106 3.80E-13 7.60E-14 1.74E-18 2.6OE-18
Sm-151 6.30E-06 1.26E-06 2.88E-11 4.32E-11F
Sr-90 5.40E-04 l.08E-04 2.47E-09 3.70-09
Tc-99 3.20E-07 6.40E-08 1.46E-12 2.19E-121
Zr-93 3.90E-08 7.80E-09 1.78E-13 2.67E-13I

kg kilograms/year
Particulate 6.00E+04 1.20E+04 2.74E-01 4.11E-0I
SOx 01 0.00E+00 O.OOE+00j 0.00E+001
CO a o0 0.00E+00 0.00E+001 0.00E+__ _ 01
Hydrocarbons II 2.20E+00 I 5.02E-051 7.53E-051
NOx 3.60E+051 7.20E+04 1.64E+00l 2.47E+001
Aldehydes N/A 0.00E+00 0.00E+001
Organic Acids N/A 0.00E+00 0.OOE+00[
NH3 5.60E+041 1.12E+04 2.56E-01 3.84E-0I

Assumptions: Each tank farm will have a confinement facility
There will be 4 vitrification systems in place with at least two in operation at all times
One stack for each Tank Fann Confinement Facility (may be conservative)

JMay have two systems operating in one tank farm or may vitrify tanks in
different tank farms at the same time resulting in emissions from two stacks.
The WHC data package does not address this issue.

;The radiological emissions are 100% PM1O
Average hourly emissions based on 5 yrs operations @ 24 hrs per day

with two ISV systems in operation
Peak hourly emissions based on 3 ISV systems in opertions simultaneously

Reference WHC-SD-WM-EV-101 In Situ Rev 0 (Public Release)
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ISV Emissions

Constuction Emissions I
Component Total Emission lAnnual Emissions Hourly Emissions 1:

kg ikg/year (19 years) kg/hr (1550 hrs/yr)

Particulate 6.20E+04> 3.26E+031 2.11E+001 .

Fugitive Dust 2.20E+0511 1.16E+041 7.47E+00I

SOx 7.90E+04 4.16E+031 2.68E+00 0,I9 -

CO 3.50E+06 1.84E+051 1.19E+02 (2,

Hydrocarbons 2.90E+051[ 1.53E+04 9.85E+001

NOx I 6.30E+05P 3.32E+04 2.14E+01
Aldehydes 1.80E+04 9.47E+02 6.11E-01 5
Organic Acids I 4.OE+03 2.1IE+02 1.36E-011

Assumptions: Emissions will be spread throughout th6 tank farms

jul
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Continued Operations Phase Out Schedule

Year 1995 1996

NoAction ______________ ______

Mviii Retrieval(i Situ Vii)
Wste reatient 2008-2013 Number of Tanks Treated
% ofianks renilnflag under cant inued operations 100% 100%

Miii rtev:al Pill and Cap)
Waste'l'realient 2006-2013 Number of Tanks 'reated
% or tanks remaining under continued operations 100% 100%

Selective- Retrev-l---
Retrieval 200 1-2023 Nwber of Tanks Treated

P1 I andCap 0062013 _____

To Taks ''etl
% or tanks remaining under cotinued operations 100% 100%

Retrieva 20 -2023 Nume o anks Treated

Extensive Retrieval (No Separations)
Rrieval 200! 201 8 Number of 'Iatks Treated

% ofinksremiig ltnercotinued opratioIs - 00% 100%

Retrieval 2001-2024. N umber of Tanks Treated
i of tanks reniaiting dtiler c-ontiiiiued operations 100% 100%

19971 1998 -19991 -20.0012

100% 100% 100%l 100%

100%-

100%

100%

100%.

100%

100%

j10

_100%

100%

100%

100%

100%

Ion% 9

100%

100%

100%

100%

CONTOPS.XL SSlicci

20021 WD'I0 2004| 2005 20091201 1

59 89
67% 50%100%

100%

12

12
93%

3'
83%

39
78%

30

100%

100%

15

91%

38
78%

49
72%

37

2006

100%

22
88%

18
13
32

82%

16
7'y

59
67%

75%

100%

100%

3

98%

8
96%

10
94%

7
96%

100%

100%

6

6
.97%

Is

20
89%

15

100%

100%

9

i9
95% V

23
87%

30
83%

22

92%1 88%

2007

100%

75%

21
27'
48

73%

54
70%

69
6t%

2008

30
83%

66
63%

24
40
6O'

64%

62
6591;

89
50%

27
54

5-1

69
61%

38%

30
67

77
57%

981 ' 89
56%50%

83%| 79%

52 59|

7tj 6'7%1

66 71
(6% 58%
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Continuld Operations Ihase Oul Schedule

2011

133
25

33

36%

52%

39%

2012

'7%

155

3%130
26%

33

89

2013

07

177

0

3 'I

127
17%

413%

128

16%1

2014 2015

16

39% 35%

138 1418
22% 17%

1 3 1176|Y8

2016

"9

156
12%

30%

2017

52

159
to%

26%

167
6%

125
29%

2018

9%

25%

2019

165

I'6
17%

2020

61f

5%:

21% 17%

2021

641

171
3%

16i

'5
13%

2022

114
2%

16
-4 %

62
8%

2023

70

177
0%

0%

2024

17046 1 7
4% 0%

CONTOPS.X LSShicut I9/2 1/95

I--
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Request Number 008

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Tnhn Knhn (RSF) Date: 09/14/95

Phone Number: (904) 339-3318 ext 6058 Fax Number:(904) 333-6631

Request Information: Data fnr the Tn Situ Fill and Cap snh-alternative See attached sheet for

detailed information

Need Date: 9//5

S-----------------------------------------

Response: geef- nttached

Data Source/Accuracy:

Prepared By: orlin Renderron

Date Sent/Faxed:

Concurrence: kf(i -
Marc Nelson - Project Manager
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In Situ, Fill and Cap subalternative

3.1.3 Were the emissions from the construction of the gravel handling equipment
included in the construction emissions previously provided? If not, are they
significant? If they are significant, I would assume that the location of the source
is very close to the subject tank farm, and that the additional emissions can be
assigned to the area source that describes the tank farm. Please confirm.

3.2.4 Will the excess DST liquids be removed using the existing (242A) evaporator, or a
new one? In either case, we would require the location and stack parameters, as
well as the radiological and non-radiological emissions.

3.2.4 Need emissions of radionuclide and non-radiological components during RF drying
operations. Your breakdown shows 45 drying systems being operated
continuously. How many tank farms does this represent? Does each drying
system have its own stack? What are the stack parameters and locations?

3.2.4 Will the cyclonic separators have their own stack? If so, are the emissions
significant? If so, we require the location, parameters, and emission rates.



ENGINEERING INFORMATION REQUEST: 080

SUBJECT: Fill and Cap Subalternative

The past revision of the In Situ data package from Westinghouse did not include fugitive dust emissions.
The Rev 0 In Situ data package reports fugitive dust from construction at 1.0E+04 kg. The other change
was the aldehydes were 8.5E+02 kg and they are now 7.5E+02 kg. Both of these changes take place
over the entire construction period of (2003-2005) two years.

The fugitive dust emissions would be emitted from excavation of the material and during the unloading
operations at the four stock piles.

The following is taken from the In Situ data package from WHC:

Gravel would be excavated from existing Pit 30 (between 200 West and 200 East areas) and is considered
a construction cost. The gravel would be stored in four stockpiles (60m x 60 m) ; each would serve the
following clusters of tank farms:

East 1. 241-A, 241-AX, 241-AW, 241-AP, 241-AY, 241-AZ
2. 241-B, 241-BX, 241-BY, 241-C, 241-AN

West 3. 241-T, 241-TX, 241-TY
4. 241-S, 241-SX, 241-U, 241-SY

Each stockpile would be serviced by a loader to load a conveyor network which services one tank at a
time.

Since the gravel would have to be excavated and screened and loaded into trucks at Pit 30
emissions are assumed to be split 60% at Pit 30 and 40% at the stockpiles.

the fugitive dust

H:IUSERSICHENDERS\EIRENINFRQ.080

Location Total Emission kg Annual Average Phase Source ID
kg/yr

Pit 30 6,000 3,000 Construction BTCH

Stock Pilel 1,000 500 Construction adjacent to
241-AX

Stock Pile 2 1,000 500 Construction adjacent to
241-BX

Stock Pile 3 1,000 500 Construction adjacent to
241-TY

Stock Pile 4 1,000 500 Construction adjacent to
241-S



The stock pile locations are assumed to be located adjacent to a centrally located tank farm from within the

groups identified for stock piles 1,2,3, and 4.

TDST Liquids
The excess DST liquids will be evaporated in the 242A evaporator. The location and stack parameters are
provided in EIR-077. The reduction of the DST liquids would require 5 years of continuous evaporator
operations. Emissions from the evaporator during DST liquid evaporation are provided in the attached
spreadsheet titled 242-A Evaporator Operations. The continuous actual numbers correspond to continuous
operations.

Radio Frequency drying
RF drying of the SSTs and DSTs has been deleted from the Fill and Cap alternative.
Tank emissions are the same as continued operations until the tanks are filled with gravel

Cyclonie Sepnarator
The cyclone separators would be installed in the ventilation system as the first stage of particulate removal.

The assumptions used to for gravel filling include:

The DSTs would require evaporation in the 242-A evaporator which would require operating the
evaporator for 5 years.

Gravel filling of the tanks takes 4 years to complete (approximately 1 tank per week).
The time required to fill a tank is approximately 3 days of operations (at 50 metric tons/hour which is
about 33 cubic meters per hour it would require 3 days running 24 hours/day)

The gravel filling operation would require the use of a portable exhauster similar to the RF drying
scenario.

AIR EMTSSTONS SCENARTO
Continned Operatinn- Tank farm emissions from current or routine operations are provided in the
response to Engineering Information Request -078. The phase out of current operations would occur as
the tanks are filled (assume no air emissions following tank filling). The attached continued operations
phase out schedule shows the number of tanks remaining under continued operations on an annual basis.

C(nnmtrution Activitiep
Construction emissions for Fill and Cap are a combination of the emissions provided in Engineering
Information Re est -057 as amended above. 2rt -. 5 rckb

Gravel Filling nper2tns r~hA~ O~ ~ ' $e. ~ &cAa
The emissions during gravel fill are 1oX the routine emissions from any given tank on an hourly basis.
Filling a tank with gravel is estimated to take approximately 3 days of operations. Two tanks could
potentially be undergoing gravel filling at the same time in different tank farms. The emissions from
gravel filling operations are identified in the attached spreadsheet titled Gravel Fill Operating Emissions

H.IUSERSICHENDERS\EIR\ENINFRQ.080



Continued Operations Phase Out Schedule

Year

No Action

1995

MinRleirieval (In Situ Vii)
Waste Treatment 2008-2013 Number of Tanks Treated
% of tanks remaining under continued operations 100% 100%

Miii Retrieva Fii and Cap)
Waste Treatment 2006-2013 Number of Tanks Treated
% of ltanks remaining under continued operations 106% 10 0

Selective Retrieval
Retrieval 2001-2023, Number of Tanks Treated

z997 1998

100% 100%

I -R% 1ii0%

1999

100%

20001

100%

-1600 10 %

2001

100%

_2002| 2003

100% 100%

liOIo 10%

3 6 9

19g6

iIlland p.00.-2033 .....- 13
Total Tanks Treated 3 6 9 12 15 32

of tanks rem ining under continuedoperations 100% 100% 100% 100% 100% 100% 98% 97% 95% 93% 91% 82%

Extensive Retrieval (Ex Situ Vii)
Retrieval 2001-2023, Number of Tanks Treated 8 15 23 31 38 46
& of tanks remaining under continued operations 100% 100% 100% 300% 100% 100% 96% 91% 87% 83% 78% 74%.

Extensive Retrieval (No Separations)
Retrieval 2001-2018, Number ofTanksTreated
% of tanks remaining under continued operations

Extensive Retrieval (Extensive SEralions)
Retrieval 2001-2024, Number of Tanks Treated
% of tanks remaining under continued operations

I00%l 100%l 100%I 100% 100%1 100%

100% 100%I l00%j IoI 100% 300%

10

7

20

89%

15
92%

30
83_ V

39
78%

22 30 37
88% 83% 79%

CONTOPS.X iSSed I

2004

100%

10-%

12

2005

100%

Is5

59
67%

89
50%

2006

300%

22

18

2007

100%

44

21
27
'18

73%

54
70%

69
63%

52
71%

30
83%

66
63%

24
40
64

64%

62
65%

79
56%

59
67%

27
54
81

54%

69
61%

89
50%

3(3
67
97

'45%

77

57%

98
"4%

49
_72%

59
67%

44
S75%

66 7,t
63% 58%

89 1I11
50% 38%

20OH120091-2010l

Page I9/21195



0
Continued Operulions nIiase Out Schedule

CONT PS-X.X 1I Mheet I

2Q11.2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

253 3% 0%

3 37 40 43 46 49 52 55 58 61 64 67 70
80 94 107
114 130 147 15 153 156159162 165 168 171 174 177

36% 26% 1V77 5 14%F 12% 0%. 9% 7% 5% 3% 2% 0%

85 92 100 108 115 123 131 139 146 154 262 169 177
52 718% 43% 39% 35% 30% 26% 22% 17% 13% 9% 4% 0

1088 28 138 18 157 67
39% 3 28 2% 27% 1 % 0 ___

i- 50% '6 42i I8 3% 2 5i 240 17% 13 %- 1. % 0%

9/2 195 Page 2



0
242-A EVAPOR. jR EMISSIONS

Tank Farm Emissions From Current Operations
242A6 _Source Emissions Roll-UP Avg

Active Venfilation TAg

Emissions
2-Hexanone
Acetone
Methyl lsobuyi Ketone
N-Butyl Alcohol
Ammonia

Continuous Ops
Potential (tonsyr)

3.80E-04
1.062-01
7.25E-03
8.00E-01
I E.00E-01

Ci/yr

Exit Velocity 37.8 fft/sec
Exit Temperature 117 (F)

Periodic Ops
Actual (tons/yr)

2.88E-05
7.98E-03
5.44E-04
6.00E-02
7.51C-03

Periodi p|
Actual (kg/hr)

2.98E-06
8.27E-04
5.64E-05
6.22E-03
7.78-041

Area 9.62 (sq. ft)
Height 22 (ft)

Continuous
Actual (kg/br)_

3.94E-05
1.10E-02
7.51 E-04
8.29E-02
1.04E-02

Cl/hr

Operating release
Concentration
g/mA3

1.06E-06
2.97E-04
2.03E-05
2.24E-03
2. 0E-04

grams/m^3

9.62
9.62

9.629.62
9.62

Velocity (ft/s)
37.8
p7 a

-- 37.8
37.8
37.8

Toal Alpha( (Pu) 1.41E-04| 2.10E-05 1.61E-08 7.00E-12 9. 62[8
Total Beta (Ci) (Sr-90) 8.04E-051 1.20E-05 9.18E-09 9k I5..9 . 37.8
note: total alpha and beta taken from wHC-SD-WM-EV-099 and are from 1987 evaporator operations (11 MM gal run, Capacity=73.6 MM gal/yr so continuous ops =6.7 times periodic)
note: evaporator emissions are the sum of the building ventilation and the vessel vent systems which each have a stack. The shorter stack was chosen as the release point for all emissions.

Current Emissions/EMIT.XLS

0
I
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Fill anu ap

Tank Farm Emissions From Current Operations | Gravel Filling Gas Treatment
Avg Exit Velocity 9.15 m/sec (30f s Area 5 (sq. It)

Tank Farm 241-A (5 Single-Shell tanks) _ Avg Exit Temperature 70 (F) Height 3.05 m (10 ft
Passive Ventilation on existing tanks | Flow rate 30 cubic meters/min (1000 cfm)
Tank Farm Emissions From Current Operations

Routine Emissions Per Conc. of
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hour) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank Filled (Kg/hour) Filling (g/m3)
Carbon Monoxide 3.38E+00 3.38E+00 7.72E-05 7.72E-04 4.29E-04

Nitrogen Oxide 2.04E-01 2.04E-01 4.65E-06 4.65E-05 2.58E-05

1 3-Butadiene 1.47E-02 1.47E-02 3.36E-07 3.36E-06 1.87E-06
2-Hexanone 2.67E-01 2.67E-01 6.1OE-06 6.10E-05 :3.39E-05
2-Pentanone 4.24E-01 4.24E-01 9.68E-06 9.68E-05 5.38E-05

Acetone 5.09E+00 5.09E+00 1.16E-04 1.16E-03 6.46E-04

Acetonitrile 2.45E+00 2.45E+00 5.60E-05 5.60E-G4 3.11E-04

Benzene 1.17E-01 1.17E-01 2.66E-06 2.66E-05 1.48E-05

Heptane 2.99E-01 2.99E-01 6.83E-06 _ 6.83E-05 .3.79E-05

Methyl N-Amyl Ketone 2.89E-01 2.89E-01 6.61E-06 6.61E-05 3.67E-05

N-Hexane 3.12E-01 3.12E-01 7.12E-06 7.12E-05 3.96E-05

Nonane 1.63E-01 1.63E-01 3.71E-06 3.71E-05 2.06E-05

Octane 1.70E-01 1.70E-01 3.89E-06 3.89E-05 2.16E-05
Toluene 2.37E-02 2.37E-02 5.42E-07 5.42E-06 -3.01E-06

Ammonia 2.34E+01 2.34E+01 5.34E-04 5.34E-03 2.97E-03

Phosphoric Acid, Tributyl Ester 6.12E-01 6.12E-01 1.40E-05 1.40E-04 .7.77E-05
(Ci/yr) (Cilyr) (Ci/hour) (Ci/hour) (/Im3)

Americium-241 Cil/yr 2.78E-04 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
Cesium-137 Ci/yr 6.75E-02 2.90E-05 6.63E-10 6.63E-09 4.26E-14

Plutonium-239 Ci/yr 1.39E-04 0.00E+00 0.OOE+00 0.00E+00 0.00E+00
Strontium-090 Ci/yr 1.78E+00 8.26E-04 1.88E-08 1.88E-07 7.53E-13

Gravel filling a tank takes approx 3 days,

Fill and Cap/EMIT.XLS9/22/95 Page I



Fill ano cap

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
sAv Exit Velocity9.15 m/sec (30fps) Area 5 (sq. ft)

Tank Farm 241-AX (4 Single-Shell tanks) Avg Exit Temperature 70 (F) Height 3.05 m ( 10 ft
Passive Ventilation - Flow rate 30 cubic meters/min (1000 cfm)

Emissions Per Cono. of
Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank filled (Kg/hr) Filling (g/m3)
Carbon Monoxide 2.52E+00 2.48E+00 7.08E-05 7.08E-04 3.93E-04

Nitrogen Oxide 1.52E-01 1.52E-01 4.33E-06 4.33E-05 :2.40E-05

1,3-Butadiene 1.10E-02 1.03E-02 2.94E-07 2.94E-06 1.63E-06

2-Hexanone 1.99E-01 1.99E-01 5.69E-06 5.69E-05 3.16E-05
2-Pentanone 3.16E-01 2.80E-01 7.98E-06 7.98E-05 4.43E-05

Acetone 3.80E+00 3.80E+00 1.08E-04 1.08E-03 6.02E-04

Acetonitrile 1.83E+00 1.83E+00 5.22E-05 5.22E-04 2.90E-04

Benzene 8.69E-02 8.69E-02 2.48E-06 2.48E-05 1.38E-05
Heptane 2.23E-01 2.23E-01 6.36E-06 6.36E-05 3.54E-05

Methyl N-Amyl Ketone 2.16E-01 2.16E-01 6.16E-06 6.16E-05 3.42E-05

N-Hexane 2,32E-01 2.32E-01 6.63E-06 6.63E-05 3.69E-05

Nonane 1.21E-01 1.21E-01 3.46E-06 3.46E-05 1.92E-05

Octane 1.27E-01 1.27E-01 3.62E-06 3.62E-05 2.01E-05

Toluene 1.77E-02 1.77E-02 5.05E-07 _ 5.05E-06 2.80E-06

Ammonia 1.74E+01 1.74E+01 4.98E-04 4.98E-03 2.76E-03

Phosphoric Acid, Tributyl Ester 4.56E-01 4.56E-01 1.30E-05 1.30E-04 7.23E-05
(Ci/yr) (Ci/yr) (Cilhr) (Ci/hr) (g/m3)

Americium-241 Ci/yr 2.07E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Cesium-137 Cl/yr 5.03E-02 2.36E-05 6.73E-10 6.73E-09 4.33E-14

Plutonium-239 Ci/yr 1.03E-04 0.00E+00 0.00E+00 0.00E+00 .OOE+00
Strontium-090 Ci/yr 1.32E+00 6.71 E-041 1.92E-08 1.92E-07 7.66E-13

Fill and CapIEMITXLS9/22/95 Page 2



Fill ano cap

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment

Avg Exit Velocity 19.15 m/sec (30fps) Area 5 (sq. ft)
Tank Farm 241-B (16 Single-Shelf tanks) Avg Exit Temperature 70 (F) lHeight3.05m (10ft)
Passive Ventilation Flow rate 30 cubic meters/min (1000 cfm)

Emissions Per Conc. of
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank Filled (Kg/hr) Filling (g/m3)

Carbon Monoxide 9.62E+00 9.62E+00 6.86E-05 6.86E-04 3.81E-04

Nitrogen Oxide 7.94E-01 5.79E-01 4.13E-06 4.13E-05 2.29E-05 -

1,3-Butadiene 4.18E-02 4.18E-02 2.98E-07 2.98E-06 1.66E-06
2-Hexanone 7.60E-01 7.60E-01 5.42E-06 5.42E-05 ;3.01E-05

2-Pentanone 1.21E+00 1.21E+00 8.60E-06 8.60E-05 '4.78E-05

Acetone 1.45E+01 1.45E+01 1.03E-04 1.03E-03 5.74E-04

Acetonitrile 6.98E+00 6.98E+00 4.98E-05 4.98E-04 .2.77E-04.
Benzene 3.32E-01 3.32E-01 2.37E-06 2.37E-05 1.31E-05

Heptane 8.51E-01 8.51E-01 6.07E-06 6.07E-05 3.37E-05

Methyl N-Amyl Ketone 8.23E-01 8.23E-01 5.87E-06 5.87E-05 3.26E-05

N-Hexane 8.87E-01 8.87E-01 6.33E-06 6.33E-05 3.52E-05

Nonane 4.62E-01 4.62E-01 3.30E-06 3.30E-05 1.83E-05

Octane 4.85E-01 4.85E-01 3.46E-06 3.46E-05 1.92E-05

Toluene 6.75E-02 6.75E-02 4.82E-07 4.82E-06 2.68E-06

Ammonia 6.65E+01 6.65E+01 4.75E-04 4.75E-03 2.64E-03

Phosphoric Acid, Tributyl Ester 1.74E+00 1.74E+00 1.24E-05 1.24E-04 6.90E-05

(C/yr) (Ci/yr) (Ci/hr) (Cl/yIr) (g/m3)

Americium-241 Ci/yr 7.57E-04 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 ,
Cesium-137 Ci/yr 1.84E-01 9.07E-05 6.47E-10 6.47E-09 4.16E-141_

Plutonium-239 Ci/yr 3.78E-04 0.00E+00 0.00E+00 0.00E+00 0.OOE+00
Strontium-090 Cl/yr 4.84E+001 2.46E-03 1.75E-08 5.26E-08 2.10E-13 -7 -- 1
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Tank Farm Emissions From Currnt Operations Gravel Filling Gas Treatment i I
Avg Exit Velocity 9.15 m/sec (30fps) Area 5 (sq. ft)

Tank Farm 241-EX (12 Single-Shelf tanks) Avg Exit Temperature 70.(F) - Height 3.05 m ( 10 t)
Passive Ventilation Flow rate 30 cubic meters/min (1000 cfm)

Emissions Per Conc. of
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank Filled (Kg/hr) Filling (g/m3)
Carbon Monoxide 7.56E+00 7.56E+00 7.19E-05 7.19E-04 4.00E-04

Nitrogen Oxide 4.55E-01 4.55E-01 4.33E-06 4.33E-05 2.40E-05

1,3-Butadiene 3.29E-02 3.29E-02 3.13E-07 3.13E-06 .1.74E-06

2-Hexanone 5.98E-01 5.98E-01 5.69E-06 5.69E-05 3.16E-05

2-Pentanone 9.48E-01 9.48E-01 9.02E-06 9.02E-05 5.01E-05

Acetone 1.14E+01 1.14E+01 1.08E-04 1.08E-03 6.02E-04

Acetonitrile 5.49E+00 5.49E+00 5.22E-05 5.22E-04 2.90E-04

Benzene 2.61E-01 2.61E-01 2.48E-06 2.48E-05 1.38E-05

Heptane 6.69E-01 6.69E-01 6.36E-06 6.36E-05 3.54E-05

Methyl N-Amyl Ketone 6.47E-01 6.47E-01 6.16E-06 6.16E-05 3.42E-05

N-Hexane 6.97E-01 6.97E-01 6.63E-06 6.63E-05 3.69E-05

Nonane 3.64E-01 3.64E-01 3.46E-06 3.46E-05 !1.92E-05

Octane 3.81E-01 3.81E-01 3.62E-06 3.62E-05 '2.01E-05
Toluene 5.31 E-02 5.31E-02 5.05E-07 5.05E-06 2.80E-06

Ammonia 5.23E+01 5.23E+01 4.98E-04 4.98E-03 2.76E-03

Phosphoric Acid, Tributyl Ester 1.37E+00 1.37E+00 1.30E-05 1.30E-04 7.23E-05
(Cilyr) (Ci/yr) (Cilyr) (Ci/yr) (g/m3)

Americium-241 Ci/yr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Cesium-137 Ci/yr 4.18E-01 2.11E-04 2.01E-09 2.01E-08 -1.29E-13

Plutonium-239 Cl/yr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Strontium-090 Cl/yr 1.06E-02 5.44E-06 5.18E-11 5.18E-10 2.07E-15
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Fill ana Cap

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
Avg Exit Velocity 9.15 m/sec(30fps Area 5s ft)

Tank Farm 241-BY (12 Single-Shell tanks) Av Exit Temperature 70 (F) Height 3.05 m ( 10 f)
Passive Ventilation Flow rate 30 cubic meters/min (1000 Em)

Emissions PrCone. of|
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank filled (Kg/hr) filling (gm3)

Carbon Monoxide 4.06E+00 4.06E+00 3.86E-05 3.86E-04 '2.14E-04 _

Nitrogen Oxide 2.51E-01 2.51E-01 2.39E-06 2.39E-05 1.33E-05

1,3-Butadiene 1.76E-02 1.76E-02 1.68E-07 1.68E-06 :9.31E-07
2-Hexanone 3.24E-01 3.24E-01 3.08E-06 3.08E-05 1.71 E-05

2-Pentanone 5.16E-01 5.16E-01 4.91E-06 4.91E-05 ;2.73E-05

Acetone 6.16E+00 6.16E+00 5.86E-05 5.86E-04 3.25E-04

Acetonitrile 2.95E+00 2.95E+00 2.81E-05 2.81E-04 |1.56E-04

Benzene 1.42E-01 1.42E-01 1.35E-06 1.35E-05 17.49E-06

Heptane 3.69E-01 3.69E-01 3.51E-06 3.51E-05 1.95E-05

Methyl N-Amyl Ketone 3.50E-01 3.50E-01 3.33E-06 3.33E-05 1.85E-05
N-Hexane 3.96E-01 3.96E-01 . 3.77E-06 3.77E-05 :2.09E-05

Nonane 1.97E-01 1.97E-01 1.88E-06 1.88E-05 1.04E-05

Octane 2.09E-01 2.09E-01 1.99E-06 1.99E-05 1.11 E-05 -5_

Toluene 3.12E-02 3.12E-02 2.97E-07 2.97E-06 1.65E-06

Ammonia 3.13E+01 3.13E+01 2.98E-04 2.98E-03 1.66E-03
Phosphoric Acid, Tributyl Ester 7.33E-01 7.33E-01 6.97E-06 6.97E-05 3.87E-05

(Cilyr) (Cilyr) (Ci/yr) (Ci/yr) (g/m3)

Americium-241 CL/yr 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00
Cesium-1 37 Ci/yr 3.95E-02 2.36E-05 3.75E-07 3.75E-06 2.41E-11

Plutonium-239 Cl/yr 1.18E-05 0.00E+00 1.12E-10 1.12E-09 1.01E-11
Strontium-090 Ci/yr 4.55E-02 2.36E-05 4.32E-07 4.32E-06 :1.73E-11

Fill and Cap/EMIT.XLS
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Fill an, ap

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
- - Avg Exit Velocit 9.15 m/sec (30fps) Area 5 (sq. it)
Tank Farm 241-C (13 Single-Shell tanks) Avg Exit Temperature 70 (F) Height 3.05 m ( 10 ft
Passive Ventilation Flow rate 30 cubic meters/min (1000 cfm)

Emissions Per Cone. of:
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank filled (Kg/hr) filling (g/m3)
Carbon Monoxide 5.77E+00 5.77E+00 5.07E-05 5.07E-04 2.82E-04

Nitrogen Oxide 3.95E-01 3.95E-01 3.47E-06 - 3.47E-05 1.93E-05

1,3-Butadiene 2.51E-02 2.51E-02 2.20E-07 2.20E-06 11.22E-06

2-Hexanone 4.56E-01 4.56E-01 4.01E-06 4.01E-05 2.23E-05
2-Pentanone 7.24E-01 7.24E-01 6.36E-O5 6.36E-05 3.53E-05

Acetone 8.70E+00 8.70E+00 7.64E-05 7.64E-04 4.24E-04|
Acetonitrile 4.19E+00 4.19E+00 . 3.68E-05 3.68E-04 2.04E-04
Benzene 1.99E-01 1.99E-01 1.75E-06 1.75E-05 9.70E-06

Heptane 5.11E-01 5.11E-01 4.49E-06 4.49E-05 :2.49E-05

Methyl N-Amyl Ketone 4.93E-01 4.93E-01 4.33E-06 4.33_-05 2.41E-05

N-Hexane 5.32E-01 5.32E-01 4.67E-06 4.67E-05 2.60E-05

Nonane 2.78E-01 2.78E-01 2.44E-06 2.44E-05 1.35E-05

Octane 2.912-01 2.91E-01 2.55E-06 2.55E-05 1.42E-05

Toluene 4.05E-02 4.05E-02 3.56E-07 3.56E-06 .1.98E-06

Ammonia 4.55E+01 4.55E+01 3.99E-04 3.99E-03 2.22E-03

Phosphoric Acid, Tributyl Ester 1.05E+00 1.05E+00 9.18E-06 9.18E-05 :5.10E-05 -

(Ci/yr) (Cl/yr) (CI/hr) (Cl/hr) (g/m3)

Americium-241 Cl/yr 1.07E-04 0.00E+00 9.40E-10 9.40E-09 1.52E-12
Cesium-137 Ci/yr 3.95E-03 0.00E+00 3.47E-08 3.47E-07 2.23E-12

Plutonium-239 Ci/yr 1.28E-03 0.00E+00 1.13E-08 1.13E-07 1.01E-09

Strontium-90 Ci/yr 4.63E-02 2.54E-05 4.06E-07 4.06E-06 1.62E-11
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Fill anu cap

Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

296-AN 8 Source Emissions Roll-Up Avg Exit Velocity 19.15 m/sec (30fps) Area 5 (sq. ft)
Active Ventilation Avg Exit Temperature 70 (F) Height 3.05 m ( 10 ft)
7 tanks Flow rate 30 cubic meters/min (1000 fm)

____________ ____________ ______________Gravel Filling ____ ____

Potential (Kglyr) Actual (Kglyr) Actual (Kg/hr) Actual (Kgihr)
Emissions Per Tank Farm Per Tank Farm Per Tank per tank Release Cone g/m^3)
Nitrogen Oxide 3.63E-01 3.63E-01 5.92E-06 5.92E-05 13.29E-05
1, 3-Butadiene 2.62E-02 2.62E-02 4.28E-07 4.28E-06 2.38E-06
2-Hexanone 4.77E-01 4.77E-01 7.78E-06 7.78E-05 4.32E-05

2-Pentanone 7.58E-01 7.58E-01 1.24E-05 1.24E-04 - 6.86E-05
Acetone 9.07E+00 9.07E+00 1.48E-04 1.48E-03 8.22E-04
Acetonitrile 4.38E+00 4.38E+00 7.15E-05 7.15E-04 3.97E-04
Benzene 2.08E-01 2.08E-01 3.39E-06 3.39E-05 1.88E-05

Heptane 5.33E-01 5.33E-01 8.70E-06 8.70E-05 4.83E-05

Methyl N-Amyl Ketone 5.16E-01 5.16E-01 8.42E-06 8.42E-05 :4.68E-05
N-Hexane 5.56E-01 5.56E-01 9.07E-06 9.07E-05 5.04E-05

Nonane 2.90E-01 2.90E-01 4.73E-06 4.732-05 2.637-2.63E-05
Octane 3.04E-01 3.04E-01 4.96E-06 4.96E-05 2.75E-05

Toluene 4.24E-02 4.24E-02 6.91E1-07 6.91E-06 3.84E-06
Cil/hr Ci/hr grams/m^3

Strontium-90 1.20E-07 1.96E-12 1.96E-11 7.82E-17

Total Alpha } |None Detected I

Fill and Cap/EMIT.XLS9/22/95 Page 7
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Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

296-AP 9 Source Emissions Roll-Up Avg Exit Velocit y9.15 m/sec (30fps Area 5 (sq. ft) _ |
Active Ventilation Avg Exit Temperature 70 (F) Height 3.05 m( 10 ft)
8 tanks Flow rate 30 cubic meters/min (1000 cfm)

Gravel Filling
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hr) Actual (Kglhr)

Emissions Per Tank Farm Per Tank Farm Per Tank Per Tank Release Conc g]m3)
Nitrogen Oxide 4.15E-01 4.15E-01 5.93E-06 5.93E-05 3.29E-05
1, 3-Butadlene 2.99E-02 2.99E-02 4.27E-07 4.27E-06 2.37E-06
2-Hexanone 5.45E-01 5.45E-01 7.78E-06 7.78E-05 4.32E-05
2-Pentanone 8.65E-01 8.65E-01 1.23E-05 1.23E-04 6.86E-05
Acetone 1.04E+01 1.04E+01 1.49E-04 1.49E-03 8.27E-04
Acetonitrile 5.01E+00 5.01E+00 7.15E-05 7.15E-04 3.97E-04
Benzene 2.38E-01 2.38E-01 3.39E-06 3.39E-05 1.88E-05
Heptane 6.10E-01 6.10E-01 8.70E-06 8.70E-05 4.83E-05
Methyl N-Amyl Ketone 5.90E-01 5.90E-01 8.41E-06 8.41E-05 4.67E-05
N-Hexane 6.36E-01 6.36E-01 9.07E-06 9.07E-05 5.04E-05
Nonane 3.31E-01 3.31E-01 4.73E-06 4.73E-05 2.63E-05
Octane 3.47E-01 3.47E-01 4.96E-06 4.96E-05 '2.75E-05
Toluene 4.842-02 4.84E-02 6.91E-07 6.91E-06 3.84E-06
Strontium___________ 6.60E-081__ Cil/hr Cil/hr grams/mA3
Strontium-SO9_______ 6.602-08 9.42E-13 9.42E-12 3.76E-17 ____
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Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

296-AW 7 Source Emissions Roll-Up _ | |Avg Exit Velocity 9.15 m/sec (30fps) Area 5 (sq. ft) _ -

Active Ventilation Avg Exit Temperature 70 (F) Height 3.05 m (10 ft)
6 tanks Flow rate 30 cubic meters/min (1000 cfm)

|Gravel Filling
Potential (Kglyr) Actual (Kg/yr) Actual (Kg/hr) Actual (Kglhr) | |

Emissions Per Tank Farm Per Tank Farm Per Tank Per Tank Release Cone glm^3)
Nitrogen Oxide 3.11E-01 3.11E-01 5.92E-06 5.92E-05 :3.29E-05

1, 3-Butadiene 2.25E-02 2.25E-02 4.28E-07 4.28E-06 j2.38E-06

2-Hexanone 4.09E-01 4.09E-01 7.78E-06 7.78E-05 14.32E-05

2-Pentanone 6.50E-01 6.50E-01 1.24E-05 1.24E-04 '6.87E-05 -

Acetone 7.79E+00 7.79E+00 1.48E-04 1.48E-03 8.24E-04

Acetonitrile 3.76E+00 3.76E+00 7.15E-05 7.15E-04 .3.97E-04

Benzene 1.79E-01 1.79E-01 3.40E-06 3.40E-05 1.89E-05
Heptane 4.57E-01 4.57E-01 8.70E-06 8.70E-05 .4.83E-05

Methyl N-Amyl Ketone 4.43E-01 4.43E-01 8.42E-06 8.42E-05 4.68E-05

N-Hexane 4.77E-01 4.77E-01 9.08E-06 9.08E-05 5.04E-05

Nonane 2.49E-01 2.49E-01 4.73E-06 4.73E-05 2.63E-05

Octane 2.602-01 2.602-01 4.95E-06 4.95E-05 2.75E-05
Toluene 3.63E-02 3.63E-02 6.90E-07 6.90E-061 3.84E-06

Clhr Ci/hr grams/hour

Cesium-137 ' 2.80E-08 5.33E-13 5.33E-12 3.43E-17

Strontium-90 1.0E-07 3.04E-121 3.04E-11 1.22E-16 I
Total Alpha 1.50E-08 2.85E-131 2.85E-12 I
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Fill anu cap

Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

296-AYAZ 5 Source Emissions Roll-Up Avg Exit Veloci 9.15 r/sec (0fps Area 5 (sq. ft)
Active Ventilation Avg Exit Temperature 70(F) Height 3.05 m (10 ft)
4 tanks DSTs Flow rate 30 cubic meters/min (1000 cfm)

SGravel Filling
Potential (Kglyr) Actual (Kglyr) Actual (Kg/hr) Actual (Kg/hr)

Emissions Per Tank Farm Per Tank Farm Per Tank Farm Per Tank Release Cone g1m^3)
Nitrogen Oxide 2.08E-01 2.08E-01 5.93E-06 5.93E-05 !3.29E-05

1, 3-Butadiene 1.50E-02 1.50E-02 4.27E-07 4.27E-06 2.37E-06
2-Hexanone 2.73E-01 2.73E-01 7.79E-06 7.79E-05 4.33E-05

2-Pentanone 4.33E-01 4.332-01 1.23E-05 1.23E-04 6.86E-05
Acetone 5.20E+00 5.20E+00 1.48E-04 1.48E-03 8.24E-04
Acetonitrile 2.50E+00 2.50E+00 7.15E-05 7.15E-04 3.97E-04

Benzene 1.19E-01 1,19E-01 3.39E-06 3.39E-05 .1.88E-05

Heptane 3.05E-01 3.05E-01 8.70E-06 8.70E-05 !4.83E-05

Methyl N-Amyl Ketone 2.95E-01 2.95E-01 8.41E-06 8.41E-05 4.67E-05
N-Hexane 3.18E-01 3.18E-01 9.09E-06 9.09E-05 5.05E-05

Nonane 1.66E-01 1.66E-01 4.74E-06 4.74E-05 '2.63E-05

Octane 1.74E-01 1.74E-01 4.97E-06 4.97E-05 2.76E-05

Toluene 2.42E-02 2.42E-02 6.91E-07 6.91E-06 3.84E-06
Ci/hr Clhr grams/mA3

Cesium-137 5.30E-05 1.51E-09 1.51E-08 9.73E-14

Strontium-90 8.20E-06 2.34E-10 2.34E-09 9.35E-151 _

lodine-129 4.60E-05 1.31E-09 1.31E-08 4.14E-081
Total Alpha 5.70E-09 1.63E-13 1.63E-12
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Tank Farm Emissions From Current Operations
|Avg Exit Velocity .36 (ft/s) Area 1.08 (ft2)

241-S Tank Farm (12 Single-Shell Tanks) Avg Exit Temperature 94.2 (F) Height 3 (ft)
Passive Ventilation Gravel Filling

Actual per tank Routine actual per Actual (Kglhr)
Emissions Potential (Kglyr) farm (Kglyr) tank (Kg/hr) Per Tank Conc. '/m3)
Carbon Monoxide 1.14E-02 1.14E-02 1.08E-07 1.08E-06 2.77E-05
Nitrogen Oxide 6.86E-04 7.44E-04 7.07E-09 7.07E-08 1.80E-06
1,3-Butadiene 4.96E-05 5.37E-05 5.11E-10 5.11E-09 j 1.30E-07
2-Hexanone 9.01E-04 9.76E-04 9.29E-09 9.29E-08 j 2.37E-06
2-Pentanone 1.43E-03 1.55E-03 1.47E-08 1.47E-07 l' 3.76E-06
Acetone 1.72E-02 1.86E-02 1.77E-07 1.77E-06 4.51E-05
Acetonitrile 8.27E-03 8.96E-03 8.52E-08 8.52E-07 -- 2.17E-05
Benzene 3.94E-04 4.28E-04 4.06E-09 4.06E-08 1.04E-06

Heptane 1.01E-03 1.09E-03 1.04E-08 1.04E-07 2.65E-06
Methyl N-Amyl Ketone 9.76E-04 1.06E-03 1.01E-08 1.OIE-07 _ 2.57E-06
N-Hexane 1.05E-03 1.14E-03 1.08E-08 1.08E-07 I. 2.76E-06
Nonane 5.48E-04 5.94E-04 5.65E-09 5.65E-08 "1.44E-06

Octane 5.75E-04 6.23E-04 5.92E-09 5.92E-08 1 1.51E-06
Toluene 8.00E-05 8.67E-05 8.25E-10 8.25E-09 _ - 2.10E-07
Ammonia 7.88E-02 8.54E-02 8.13E-07 8.13E-06 | 2.07E-04
Phosphoric Acid, Tributyl Ester 1.91E-03 2.24E-03 2.13E-08 2.13E-07 5.43E-06

(CI/yr) (Ci/yr) (Ci/hr) (Cilhr) (g/m3)

Americium-241 9.36E-07 0.00E+00 .00E+00 0.00E+00
Cesium 137 2.28E-04 8.20E-08 7.80E-13 7.80E-12
Plutonium-239 4.68E-07 0.00E+00 0.00E+00 0.00E+00
Strontium-090 6.00E-03 2.41E-06 2.29E-11 2.29E-10
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Tank Farm Emissions From Current Operations - I
Area 2 (t2)

241-SX Tank Farm (2 Single-Shell Tanks) | Avg Exit Velocity .014 (ftls) Height 3(ft) ____
Passive Ventilation Avg Exit Temperature 76.5 (F) GravelFilling |-

Routine actual per Actual (Kg/hr) | -
Emissions Potential (Kg/yr) Actual (Kg/yr) tank (Kg/hr) Per Tank Cone (g/m3)
Carbon Monoxide 8.78E-04 8.78E-04 5.01E-08 5.01E-07 1.78E-04
Nitrogen Oxide 5.28E-05 5.282-05 3.01E-09 3.01E-08 j 1.07E-05
1,3-Butadiene 3.82E-06 3.82E-06 2.18E-10 2.18E-09 7.73E-07
2-Hexanone 6.94E-05 6.94E-05 3.96E-09 3.96E-08 [ 1.40E-05
2-Pentanone 1.10E-04 1.10E-04 6.29E-09 6.29E-08 _ 2.23E-05
Acetone 1.32E-03 1.32E-03 7.56E-08 7.56E-07 2.68E-04
Acetonitrile 6.38E-04 6.38E-04 3.64E-08 3.64E-07 1.29E-04
Benzene 3.02E-05 3.02E-05 1.72E-09 1.72E-08 1 6.11E-06
Heptane 7.78E-05 7.78E-05 4.44E-09 4.44E-08 i 1.57E-05
Methyl N-Amyl Ketone 7.52E-05 7.52E-05 4.29E-09 4.29E-08 1.52E-05
N-Hexane 8.10E-05 8.10E-05 4.62E-09 4.62E-08 1.64E-05
Nonane 4.22E-05 4.22E-05 2.41E-09 2.41E-08 j 8.53E-06
Octane 4.42E-05 4.42E-05 2.522-09 2.52E-08 8.94E-06
Toluene 6.16E-06 6.16E-06 3.522-10 3.52E-09 i 1.25E-06
Ammonia 6.08E-03 6.08E-03 3.47E-07 3.47E-06 I 1.23E-03
Phosphoric Acid, Tributyl Ester 1.59E-04 1.59E-04 9.08E-09 9.08E-08 3.22E-05

(Cdyr) (CI/yr) (Cilhr) (Ci/hr) (g/m3)
Americium-241 1.74E-05 8.00E-09 4.57E-13 4.57E-12
Cesium 137 3.60E-08 0.00E+00 0.00E+00 0.00E+00
Plutonium-239 4.60E-04 2.40E-07 1.37E-11 1.37E-10
Strontium-090 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Tank Farm Emissions From Current Operations

241-T Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0246 (ft/s) Area 16 (ft2)
Passive Ventilation Avg Exit Temperature 65.2 (F) Height 3 (ft)

Routine actual per Gravel filling actual
Emissions Potential (Kg/yr) Actual (Kglyr) tank (Kglhr) (kg/hr) per tank Cone ( /m3)
Carbon Monoxide 1.21E-02 1.21E-02 8.66E-08 8.66E-07 2.18E-05
Nitrogqe Oxide 7.30E-04 7.30E-04 5.21E-09 5.21E-08 1.31E-06
1,3-Butadiene 5.28E-05 5.28E-05 3.76E-10 3.76E-09 9.48E-08
2-Hexanone 9.59E-04 9.59E-04 6.84E-09 6.84E-08 I. 1.72E-06
2-Pentanone 1.52E-03 1.52E-03 1.08E-08 1.08E-07 | 2.73E-06
Acetone 1.83E-02 1.83E-02 1.30E-07 1.302-06 | 3:28E-05
Acetonitrile 8.80E-03 8.80E-03 6.28E-08 6.28E-07 1.58E-05
Benzene 4.19E-04 4.19E-04 2.99E-09 2.99E-08| 7.52E-07
Heptane 1.07E-03 1.07E-03 7.66E-09 7.66E-08 1.93E-06
Methyl N-Amyl Ketone 1.04E-03 1.04E-03 7.41E-09 7.41E-08 1.87E-06
N-Hexane 1.12E-03 1.12E-03 7.98E-09 7.98E-08 2.01E-06
Nonane 5.84E-04 5.84E-04 4.16E-09 4.16E-08 1.05E-06
Octane 6.12E-04 6.12E-04 4.36E-09 4.36E-08 1.10E-06
Toluene 8.52E-05 8.52E-05 6.08E-10 6.08E-09 1.53E-07
Ammonia 8.39E-02 8.39E-02 5.99E-07 5.99E-06 1.51E-04
Phosphoric Acid, Tributyl Ester 3.75E-03 2.20E-03 1.57E-08 1.57E-07 3.95E-06

(Ci/yr) (Ci/yr) (Ci/hr) (g/m3)
Americium-241 1.68E-04 7.60E-08 8.68E-12 8.68E-11
Cesium 137 3.60E-08 0.00E+00 0.00E+00 0.00E+00|
Plutonium-239 3.84E-05 2.30E-08 2.63E-12 2.63E-11
Strontium-090 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
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Tank Farm Emissions From Current Operations

241-TX Tank Farm (18 Single-Shell Tanks) _Avg Exit Velocity .1816 (ft/s) Area 5.82 (ft2) _.

Passive Ventilation Avg Exit Temperature 72.3 (F) Height 3 (ft) Cone. df Emiss
-__________ ___Routine actual per Emissions per tank form filling (g/m3)

Emissions Potential (Kglyr) Actual (Kglyr) tank (Kgihr) being filled (kglhr)
Carbon Monoxide 1.06E-02 1.06E-02 6.74E-08 6.74E-07 6.33E-06

Nitrogen Oxide 6.91E-04 6.91E-04 4.38E-09 4.38E-08 4.11E-07

1 ,3-Butadiene | 4.58E-05 4.58E-05 2.90E-10 2.90-09 J2.73E-08
2-Hexanone 8.32E-04 8.32E-04 5.28E-09 5.28E-08 4.95E-07

2-Pentanone 1.32E-03 1.32E-03 8.37E-09 8.37E-08 7.86E-07

Acetone 1.59E-02 1.59E-02 1.01E-07 1.01E-06 9.44E-06

Acetonitrile 7.64E-03 7.64E-03 4.85E-08 4.85E-07 4.55E-06
Benzene 3.63E-04 3.63E-04 2.30E-09 2.30E-08 [_2.16E-07

Heptane 9.32E-04 9.32E-04 5.91E-09 5.91E-08 i 5.55E-07
Methyl N-Amyl Ketone 9.01E-04 9.01E-04 5.72E-09 5.72E-08 1 5.37E-07

N-Hexane 9.71E-04 9.71E-04 6.16E-09 6.16E-08 I 5.78E-07
Nonane 5.06E-04 5.06E-04 3.21E-09 3.21E-08 i 3.01E-07
Octane 5.31E-04 5.31E-04 3.36E-09 3.36E-08 1 3.16E-07
Carbon Tetrachloride 3.91E-06 3.91E-06 2.48E-11 2.48E-10 F 7.59E-08

Ethyl Butyl Ketone 1.31E-05 1.31E-05 8.31E-11 8.31E-10 2.54E-07

Methyl Chloride 5.78E-07 5.78E-07 3.67E-12 3.67E-11 1.12E-08
Tetrahydrofuran 1.01E-06 1.01E-06 6.41E-12 6.41E-1 I 1.96E-08
Toluene 3.91E-06 3.91E-06 2.48E-11 2.48E-10 2.33E-09
Ammonia 1.31E-05 1.31E-05 8.31E-11 8.31E-10 7.80E-09
Phosphoric Acid, Tributyl Ester 5.78E-07 5.78E-07 3.67E-12 3.67E-11 3.44E-10

(Ci/yr) (Ci/yr) (CiIhr) Cl/hr

Americium-241 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cesium 137 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Plutonium-239 7.08E-05 7.08E-05 4.49E-10 4.49E-09
Strontium-090 6.98E-02 6.98E-02 4.43E-07 4.43E-06

Fill and Cap/EMIT XLSPage 139126195



Fill an. ap

Fill and Cap/EMIT.XLS

Tank Farm Emissions From Current Operations

241-TY Tank Farm (6 Single-Shell Tanks) Avg Exit Velocity .0253 (ft/s) Area 5.79 (ft2)
Passive Ventilation Avg Exit Temperature 66.0 (F) Height 3 (ft)

Routine actual Emissions per tank
Emissions Potential (Kglyr) Actual (Kglyr) per tank (Kg/hr) being filled (kg/hr) Concentration (glm
Carbon Monoxide 4.68E-03 4.68E-03 8.90E-08 8.90E-07 I 6.02E-05
Nitrogen Oxide 2.82E-04 2.82E-04 5.36E-09 5.36E-08 3.62E-06
1,3-Butadiene 2.03E-05 2.03E-05 3.87E-10 3.87E-09 I 2.62E-07
2-Hexanone 3.70E-04 3.70E-04 7.04E-09 7.04E-08 1 4.76E-06
2-Pentanone 5.86E-04 5.86E-04 1.12E-08 1.12E-07 7.54E-06
Acetone 7.04E-03 7.04E-03 1.34E-07 1.34E-06 9.06E-05
Acetonitrile 3.39E-03 3.39E-03 6.46E-08 6.46E-07 4.37E-05
Benzene 1.61E-04 1.61 E-04 3.07E-09 3.07E-08 2.08E-06
Heptane 4.14E-04 4.14E-04 7.87E-09 7.87E-08 5.32E-06
Methyl N-Amyl Ketone 4.00E-04 4.00E-04 7.62E-09 7.62E-08 5.15E-06
N-Hexane 4.31E-04 4.31E-04 8.21E-09 8.21E-08 I 5.55E-06
Nonane 2.25E-04 2.25E-04 4.28E-09 4.28E-08 2.90E-06
Octane 2.36E-04 2.36E-04 4.49E-09 4.49E-08 I 3.03E-06
Toluene 3.28E-05 3.28E-05 6.25E-10 6.25E-09 I 4.23E-07
Ammonia 3.24E-02 3.24E-02 6.16E-07 6.16E-06 i 4.16E-04
Phosphoric Acid, Tributyl Ester 8.47E-04 8.47E-04 1.61E-08 1.61E-07 i 1.09E-05

(Ci/yr) (Ci/yr) (Ci/hr) (W/m3)
Americium-241 4.00E-04 4.00E-04 7.62E-09 7.62E-08
Cesium 137 4.31 E-04 4.31E-04 8.21 E-09 8.21 E-08
Plutonium-239 2.25E-04 2.25E-04 4.28E-09 4.28E-08
Strontium-090 2.36E-04 2.36E-04 4.49E-09 4.49E-08
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Tank Farm Emissions From Current Operations

241-U Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0236 (ft/s) Area 16.0 (ft2)
Passive Ventilation Avg Exit Temperature 75.6(F) Height 3(ft)

Routine actual emissions per tank
Emissions Potential (Kglyr) Actual (Kglyr) kg/hr per tank being filled kglhr Concentration (g/m
Carbon Monoxide 1.16E-02 1.16E-02 8.29E-08 8.29E-07 2.18E-05
Nitrogen Oxide 7.00E-04 7.00E-04 4.99E-09 4.99E-08 1.31E-06
1,3-Butadiene 5.05E-05 5.05E-05 3.61E-10 3.61E-09 9.49E-08
2-Hexanone 9.19E-04 9.19E-04 6.56E-09 6.56E-08 1.73E-06
2-Pentanone 1.46E-03 1.46E-03 1.04E-08 1.04E-07 2.73E-06
Acetone 1.75E-02 1.75E-02 1.25E-07 .1.25E-06 1 3.29E-05
Acetonitrile _ 8.43E-03 8.43E-03 6.02E-08 6.02E-07 _ 1.58E-05
Benzene 1.08E-03 1.08E-03 7.71E-09 7.71E-08 2.03E-06
Heptane 1.03E-03 1.03E-03 7.34E-09 7.34E-d8 1.93E-06
Methyl N-Amyl Ketone 9.95E-04 9.95E-04 7.10E-09 7.10E-08 1.87E-06
N-Hexane 1.07E-03 1.07E-03 7.65E-09 7.65E-08 2.01E-06
Nonane 5.59E-04 5.59E-04 3.99E-09 3.99E-08 1.05E-06
Octane 5.86E-04 5.86E-04 4.18E-09 4.18E-08 1.10E-06
Toluene 7.49E-05 7.49E-05 5.35E-10 5.35E-09 1.41E-07
Ammonia 8.04E-02 8.04E-02 5.74E-07 5.74E-06 1.51E-04
Phosphoric Acid, Tributyl Ester 2.10E-03 2.10E-03 1.50E-08 1.50E-07 3.95E-06

(C_/yr)(Cily) (Ci/yr) (CI/hr) (g/m3)
Americium-241 1.08E-03 1.08E-03 1.23E-07 1.23E-06
Cesium 137 1.03E-03 1.03E-03 1.17E-07 1.17E-06
Plutonium-239 9.95E-04 9.95E-04 1.14E-07 1.14E-06
Strontium-090 1.07E-03 1.07E-03 1.22E-07 1.22E-06
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Tank Farm Emissions From Current Operations

296-SX 14 Source Emissions Roll-Up Avg Exit Velocity 10.6 (ft/s) Area 9.62 (ft2)
Passive Ventilation Avg Exit Temperature 165 (F) Height 15 (ft)

routine actual (kg/h emissions per tank Conc. of emissions
Emissions Potential (Kglyr) Actual (Kglyr) per tank being filled kglhr from filling g/m3
Carbon Monoxide 2.24E-01 2.24E-01 1.70E-06 1.70E-05 1.66E-06
Nitrogen Oxide 7.43E-04 7.43E-04 5.65E-09 5.65E-08 5.50E-09
1,3-Butadiene 5.36E-05 5.36E-05 4.08E-10 4.08E-09 3.97E-10
2-Hexanone 9.77E-04 9.77E-04 7.44E-09 7.44E-08 7.23E-09
2-Pentanone 1.55E-03 1.55E-03 1.18E-08 1.18E-07 | 1.15E-08
Acetone 1.86E-02 1.86E-02 1.42E-07 1.42E-06 1.38E-07
Acetonitrile 8.96E-03 8.96E-03 6.82E-08 6.82E-07 I 6.63E-08
Benzene 4.26E-04 4.26E-04 3.24E-09 3.24E-08 j 3.15E-09
Heptane 1.09E-03 1.09E-03 8.30E-09 8.30E-08 _ 8.07E-09
Methyl N-Amyl Ketone 1.06E-03 1.06E-03 8.07E-09 8.07E-08 7.85E-09
N-Hexane 1.14E-03 1.14E-03 8.68E-09 8.68E-08 8.44E-09
Nonane 5.94E-04 5.94E-04 4.52E-09 4.52E-08 4.40E-09
Octane 6.23E-04 6.23E-04 4.74E-09 4.74E-08 4.61E-09
Toluene 8.67E-05 8.67E-05 6.60E-10 6.60E-09 6.42E-10
Ammonia 4.17E+00 4.17E+00 3.17E-05 3.17E-04 | 3.09E-05
Phosphoric Acid, Tributyl Ester 2.24E-03 2.24E-03 1.70E-08 1.70E-07 1.66E-08
Total Alpha None Detected
Total Beta 9.102-08 6.93E-13 6.93E-12
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Tank Farm Emissions From Current Operations __

296-SY 4 Source Emissions Roll-Up Avg Exit Velocity 33.3 (ft/s) Area .35 (ft2)
Passive Ventilation Avg Exit Temperature 110 (F) Height 11 (Ut) conc of emissions

routine actual per emissions per tank per tank being filled
Emissions Potential (Kg/yr) Actual (Kg/yr) tank kg/hr being filled kg/hr g/m3
Carbon Monoxide 5.16E-02 5.16E-02 1.96E-06 1.96E-05 1.67E-05
Nitrogen Oxide 1.72E-04 1.72E-04 6.5412-09 6.54E-08 5.57E-08
1,3-Butadiene 1.24E-05 1.24E-05 4.72E-10 4.72E-09 4.022-09
2-Hexanone 2.25E-04 2.25E-04 8.56E-09 8.56E-08 7.29E-08
2-Pentanone 3.58E-04 3.58E-04 1.36E-08 1.36E-07 1.16E-07
Acetone 4.30E-03 4.30E-03 1.64E-07 1.64E-06 1.39E-06
Acetonitrile 2.07E-03 2.07E-03 7.88E-08 7.88E-07 6.70E-07
Benzene 9.83E-05 9.83E-05 3.74E-09 3.74E-08 3.18E-08
Heptane 2.52E-04 2.52E-04 9.59E-09 9.59E-08 8.16E-08
Methyl N-Amyl Ketone 2.44E-04 2.44E-04 9.28E-09 9.28E-08 7.90E-08
N-Hexane 2.63E-04 2.63E-04 1.00E-08 1.00E-07 8.52E-08
Nonane 1.37E-04 1.37E-04 5.21E-09 5.21E-08 4.44E-08
Octane 1.44E-04 1.44E-04 5.48E-09 5.48E-08 4.66E-08
Toluene 2.002-05 2.00E-05 7.61E-10 7.61E-09 6.48E-09
Ammonia 9.63E-01 9.63E-01 3.66E-05 3.68E-04 3.12E-04
Phosphoric Acid, Tributyl Ester 5.15E-04 5.16E-04 1.96E-08 1.962-07 1.67E-07
Total Alpha 8.10E-09 3.08E-13 3.08E-12
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ENGINEERING INFORMATION REQUEST: 081

SUBJECT: Selective Retrieval

Reference
4.1.1 The transfer annexes, and waste storage/sampling facility would be located in the same

areas as identified for the Extensive Retrieval (Ex Situ Vitrification) alternative.

4.1.1 Emissions from the construction of the transfer annexes and storage/sampling facility
can be estimated by scaling the emissions for Extensive Retrieval by 50%.

4.1.2 The combined pretreatment LAW vitrification plant would be located in the same area
as ST-L.

4.1.2 Emissions from the construction of the pretreatment facility and the low activity waste
(LAW) would occur within the ST-L area source. Construction emissions can be scaled at
50%. See attached table for treatment facility construction emissions. These construction
emissions are scaled from the modified TPA construction emissions.

4.1.3 Tanks that will be retrieved for exsitu processing are identified in the attached figure.
A listing of the retrieved tanks is as follows:

241-AN tank farm: AN-102,103, 104,105,107
241-AW tank farm: AW-101
241-AZ tank farm: AZ-101, 102 -
241-SY tank farm: SY-101, 103
241-A tank farm: A-101, 102, 104, 106
241-B tank farm: B-101, 108, 109, 110, 111, 202
241-BX tank farm: BX-101, 102, 104, 105, 106, 109, 110, 111, 112
241-BY tank farm: BY-101, 103, 104, 105, 106, 107, 110, 111
241-C tank farm: C-102, 103, 104, 105, 106, 107
241-S tank farm: S-101, 107, 109, 110, 111, 112
241-SX tank farm: SX-103, 104, 105, 106, 111, 114, 115
241-T tank farm:T-105, 112
241-TX tank farm: TX-109, 110, 113, 114, 115, 116, 117, 118
241-TY tank farm: TY-103, 105
241-U tank farm: U-101, 110

All other tanks will be filled and capped.

4.1.3 The location of the HLW vit facility will correspond to ST-H.

HAUSERS\CHENDERS\EIRIEWNFRQ.08J



4.1.4 The emissions from the construction of the storage pads for interim storage of HLW
are accounted for in the emissions for the HLW vit plant.

4.1.5 The emissions from the construction of the LLW disposal vaults are accounted for in
the emission estimates made for the alternative. (I don't think the construction emissions were
broken down to be facility specific)

4.2.2 Retrieval air emissions: assume non radiological air emissions are zerr.
Assume radiological air emissions due to retrieval operations are 50% of the Extensive
Retrieval (Ex Situ Vitrification) alternative.

4.2.4 Radio frequency drying of the tanks has been deleted. The emissions from gravel
filling for selective retrieval can be scaled using the following factors:

89 out of 149 of the SSTs will be filled with gravel.
18 of the 28 DSTs will be filled with gravel.

See Engineering Information Request 080 for Fill and Cap Emissions. Associated with the fill
and cap of the DST would be 3 years of continuous evaporator operations to reduce the liquids
in the 18 DSTs that are not retrieved. Three years is obtained from 5 yrs for evaporating
contents of 28 DSTs X (18/28). The emissions from continuous evaporator operations are
provided in the response to Eng. Inf. Req. -078.

4.2.4 The locations for the gravel stock piles would be the same as identified for the Fill and
Cap alternative.

4.2.4 The attached tables show the percentages of the various radionuclides that are recovered
under the Selective Retrieval alternative. For the purpose of estimating air emissions it
appears that we would be conservative for most isotopes by saying that 90% of the inventory
gets retrieved and thus the air radiological air emissions for selective retrieval are 90% of
those estimated for Extensive Retrieval (Ex Situ Vitrification). The exception to this is the C-
14 which is recovered at approximately 95%.

Since the total volume of waste retrieved under Selective Retrieval for exsitu processing is
approximately 50% of the total waste volume the non radiological operating emissions should
be scaled at 50%.
Note: Specific recovery percentages of chemical constituents for selective retrieval will be
developed in the future. Refinement of the Selective Retrieval chemical emissions would
be possible at that time.

The stack parameters are assumed to be the same as the Extensive Retrieval (Ex Situ
Vitrification) alternative. The volumetric flow rate in the off-gas system would be lower but
the stack diameter is assumed to be reduced to yield the same exit velocities.

4.2.5 The air emissions from 4.2.5, 4.2.6, and 4.2.7 are considered negligible
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Continued Operations

See attached continued operations phase out schedule for phase out of continued operations
during the waste treatment operations. See Eng. Inf. Request -078 for continued operations
emissions.
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Sal retrieval inventory

Percentage of the SST inventory recovered from 60 tanks
for the Selective Retrieval alternative (based on 99% retrieval)

Ac225 1 74.281
Ac227 89.37
jAm24I I 89.22
Am242 I 91.091

lAm242m.r 91.091 1
IAm243 I 92.601 1
At217 1 74.271 1
sai3sm IN/A I
_ 137rn 88.321
_ 1210 I 82.971
8,1211 1 89.36J

j81213 1 74.281 1 1
I 1214 I 83.721 1 1

_14 I 92.891 1 1
Jcm242 I 91.09
jcm244 93.89
cm2zs 1 93.891 1

ICs135 1 84.791
jCs137 1 88.321 1 1
1Fr221 1 74.291 1
F2 1 89.38 I 1

11129 1 91.65
Nbo3m 1 77.381 1 1

jN/A I I
iN3 i 78.791 1

SNp237 89.571
FNp239 92.591

Pa2f3 1| 90.461 1
Pa2=3 1 89.581 1 1

iPa234-- 1 91.421 1
Pb29 1 74.271 1 1
Pb21_ 1 82.961 1 1
IPb2II I 89.361
Pb214 | 83.72
jPdIO7 I 91.97 1 1

JPo2lO I 82.911 1 1
Po213 1 74.261 1 I

JPo214 j 83.711 1 1
.|IPo215 89.371 -T I

IfPo218 | 83.711 1 1
jPu238 74.211 1 I
1Pu239 78.551 1 1
IPu240 I 79.831 1 1
IPu241 8 51.481 1 1
I Ra | 89.371 1
Ra225 1 74.281 1 1
IRa22S 83.721 1
RubS I 36.501 1 1|1
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Sel retrieval inventory

3b125 72.34
Sbi2Smr 72.33
Se79 91.6,
sm__t 71.821 i
Snl2s I 72.31

isrso 65.38 i
1TCS9 91.621
Th227 I 89.371

IT I 74.311
ITh230 I 81.601
jTh231 91.08
jTh233 N/A 918i I
ITh234 I 91.421 - .1
T1207 I 89.371 1 |

1U233 78.321 1 |
u234 1 80.43( 1 j
U235 1 91.071 1 I

JU238 91.421 1 |
lYso 65.38j | I
Zr3 | 66.40l I _ ,
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sel ret cercentage

Percentage of the DST inventory recovered from 10 DSTs
for the Selective Retrieval alterative (based on 99% retrieval)
Radionuclides
(Ci) I ___ ___ ___

Na, kgs 1 77.681
14C I 98.791 1
9OSr 1 87.141 1
90Y 1 87.141 1
99Tc I 91.441
137Cs 2 89.36j
137Ba f 89.36
154Eu j 97.601 -1
235U IN/A
238U I/A
237Np j 97.871 _ I
238Pu 1 11.921 1 I
239Pu 1 28.271 1 1
240Pu 5 26.131 I | _

241Pu I 23.98J I _ |
241Am 70.661 I I _ _

Curies 88.691 I I _
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Continued Operatio. .ase Out Schedule

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

No Action

i t i Re trieval (I n ifu V i()I______S____T V__t) - -R _4 9
Waste Treatment 2008-2013 Number of Tanks Treated 3 59 89
, of tanks remaining under continued operations 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 00 % 100% 83% 67% 50%

kiln Retrieval (Fill and Cap) i
Waste Treatment 2006-2013 Number of Tanks Treated 22 44 66 89 111
% of tanks remaining under continued operations 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 88% 75% 63% 50% 38%

Selective Retrieval
Retrieval 2001-2023, Number of Tanks Treated 3 6 9 12 15 18 21 24 27 30
Fill and C1p 2006-2013 13 27 40 54 67
Total Tanks Treated 3 6 9 12 15 32 48 64 81 97
% of tanks remaining undercontinued operations 100% 100% 100% 100% 100% 100% 98% 97% 95% 93% 91% 82% 73% 64 % 54 45%

Extensive Retrieval (Ex Situ Vit)
Retrieval 2001-2023, Number of Tanks Trated 8 15 23 31 38 46 54 62 69 77
% of tanks remaining under continued operations 100% 100% 100% 100% 100% 100% 96% 91% 87% 83% 78% 74% 70% 65% 61% 57%

Extensive Retrieval (No Separations)
Retrieval 2001-2018, Number of Tanks Treated 10 20 30 39 49 59 69 79 89 98
% of tanks remaining under continued operations 100% 100% 100% 100% 100% 100% 94% 89% 83% 78% 72% 67% 61% 56% 50% 44%

Extensive Retrieval (Extensive Separations)
Retrieval 2001-2024, Number of Tanks Treated _0__ 7 15 22 30 37 44 52 59 66 74
% of tanks remaining under continued operations 100% 100% 100% 100% 100% 100% 96% 92% 88% 83% 79% 75% 71% 67% 63%158%

CONTOPS. XLSShectI9/21/95 - Page I



Continued Operation. ..ase Out Schedule

2011 2012 2013 2014 2015 201612017 2018 2019 2020 2021 2022 2023 2024

3,3% -17% 0%

133 15 177-----%---------%--- -------- ---- -

- .137 - 0 4 6 49 52 55 58 61 64 67 70

80 94 107

21.14- 13Y 14f-7 150 153 156 159. 162 165 168 171 174 177

36% 26% 17% 15% 14%12% 10% 9% 7% 5% 3% 2% 0%

8592 100 108 115 123 131 139 146 154 162 169 177
5 2% 48% % 3 7 35% 30% 26%. 22% 17% 13% 99% 4% 0%

108r 118128 138 14815 167 177
3i9% 3 .7 28% % 7_% 1% _6% _0% T

81 89 96 103 III 14 148 155162 170 177

54% 50% 46%, 42%38% 33%,9% 25% 2 %I 13% 8% 4% 0%

CONTOPS.XLSShecti9/21195 Page 2



0
242-A EVAPCFX

0
R EMISSIONS

Tank Farm Emissions From Current Operations
242A 6 Source Emissions Roll-UP Avg Exit Velocity 37.8 (ft/sec) Area 9.62 (sq. ft)

Active Ventilation -Avg Exit Temperature 117 (F) Height 22 (ft)
Operating release

Continuous Ops Periodic Ops Periodic Ops Continuous Concentration

Emissions Potential (tonslyr) Actual (tons/yr) Actual (kg/hr) Actual (kglhr) g/m 3 rea (ft2 _ Velocity (f /s)
2-Hexanone 3.80E-04 2.88E-05 2.98E-06 3.94E-05 1.06E-06 9.62 37.8
Acetone 1.06E-01 7.98E-03 8.27E-04 1.10E-02 2.97E-04 9.62 37.8
Methyl Isobutyl Ketone 7.25E-03 5.44E-04 5.64E-05 7.51 E-04 2.03E-05 9.62 37.8
Ni-R tyl Alnnhnl

Ammonia
8.OOE-O1 6.OOE-02 6.22E-03 8.29E-02 2.24E-03

S -.. . - 1 1 .17 ----~-- --.--- I-----
i.OOE-01 7.51E-03

CI/yr
7.78E-04 1.04L-02

Cil/hr
2.UUE-U4

grams/m^3

9.62

Total Alpha (Ci) (Pu) 1.41E-041 2.10E-05 1.61E-081 7.OOE-12 9.62 3
Tntal Bets (Ci) (Sr-9O) I 8.04E-05 1.20E-05, - 9.18E-091 1.78E-151

37.8

7.8
7.8

note: total alpha and beta taken from WHC-SD-WM-EV-099 and are from 1987 evaporator operations (11 MM gal run, CapaciLy=73.6 MM gal/yr so continuous ops =6.7 times poijodic)

note: evaporator emissions are the sum of the building ventilation and the vessel vent systems which each have a stack. The shorter stack was chosen as the release point for all emissions.

Current Emissions/EMIT.XLSPage 119/25/95

9.62
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0

Page 1

Ex Situ Intermediate Separations (TPA)
Waste Treatment Facility Construction Emissions

As Reported Reduction Modified Selective Selective
in Data pkg Factor TPA Retrieval Retrieval

Pollutant Unit Emission Emission annual emissions
Particulate kg 1.30E+05 0.58 6.90E+04 34500 3833
SOx kg 1.60E+04 0.92 1.29E+04 6450 717
CO kg 3.20E+07 0.3 1.00E+07 5909000 555556
Hydrocarbons kg 1.60E+06 0.34 5.50E+05 275000 30556
NOx kg 1.90E+06 0.56 9.50E+05 475000 52778
Aldehydes as HCHO kg 5.60E+04 0.0091 5.10E+02 255 28
Organic Acids kg n/a
Thermal Releases J 8.00E+14
Fugitive Dust metric ton 840 497 248.5 28
note: the 497 metric tons of fugitive dust taken from the data pkg appendix. The 840 t
number appears in error.

Construction duration is 9 years for the main facilities. The construction of the LLW disposal vaults

would begin following construction of the LLW vitrification plant and would continue as required
through the operations period as required.



Request Number D82

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By:. John Kuhn (ESE)

Phone Number: (904) 332-3318 Fax Number:. (904) 333-6631

Request Information: Data for the extensive retrieval TPA nnd no senarations (vitrificntion

and calcintionY Please refer to the nttched sheet for detailed infonnation.

Need Date: 09/72/95

Response: see attached

Data Source/Accuracy:

Prepared By: Colin Henderson
ad

Date Sent/Faxed:

Concurrence

enginleninftq.082

Date: Q/1' 3/V

Marc Nelson - Project Manager
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Intermediate Separations (formerly TPA or Extensive Retrievl)

Due to time constraints a cross check of this alternative against the released version of the
engineering data package received from Westinghouse will not be made at this time. With the
exception of the construction emissions estimates this alternative is unchanged from the
previous version. The construction emissions were modified from the values provided in the
WHC data package.

Ref 5.1.3 The only borrow site that would be utilized during the construction phase of this
alternative is Pit 30 which corresponds to the source (BTCH).

The modified construction emissions for this alternative are as follows:
Pollutant kg Reduction Factor
CO 1E+07 0.3
Hydrocarbon 5.5E+05 0.34
NOx 9.5E+05 0.56
HCHO 482 0.0091
SOx 12,900 0.92
Particulate 69,000 0.58

See attached calculation dated 6/16/95 for additional backup. The reduction factors can be
applied to the No Separations alternative. Note the formaldehyde reduction factor was
established separately.

No Separations (Vitrification) formerly (Extensive Retrieval - No Separations (Vitrification))

This alternative is unchanged with the exception of the construction emissions that were
modified from the original construction emissions estimates in the WHC data packages.

The construction emissions for the No Separations alternative (both vitrification and
calcination) should be reduced by the reduction factors provided above for the Intermediate
Separations alternative. The latest construction emissions data from the WHC data package is
attached.

Extensive Retrieval No Separations (Calcination)

Ref 6.1 The locations and sources for this alternative are the same as for the vitrification
alternative.
Ref 6.1 The construction emissions for calcination would be the same as those identified
for the No Separations Vitrification alternative.
Ref 6.2.2 Retrieval emissions would remain the same.
Ref 6.2.4 The stack parameters are assumed to be the same as for the vitrification
alternative. The off-gasses from the process are scrubbed and cooled in the off-gas treatment

enginleninfrq.082



system for both alternatives to the point that the exit temperatures would be similar.

The changes in the operating emissions are as follows:
Non Radiological emissions- NOx emissions are 5 times higher for the calcination
process. All other emissions would remain the same.
Radiological emissions- the only change in radiological emissions is for the C-14 which

is 812 Ci versus 5340 Ci for the vitrification process.

The construction emissions for calcination are the same as the construction emissions for the

vitrification alternative.

enginleninfrq.082



Request Number 083

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn Date: 09/13/95

Phone Number: (904) 332-3318 Fax Number: (904) 333-6631

Request Information: Data for the extensive separations alternative. Please refer to the

attached sheet for additional information

Need Date: 09/22/95

Response: See Attached

Data Source/Accuracy: Reference persondl communication with George Jansen Jr. on

06/19/95

Prepared By: Colin Henderson- Date Sent/Faxed: Sent

Concurrence:A/*e/fg e -
Marc Nelson - Project Manager

nginlenginfrq.083
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Extensive Separations Alternative

7.1.2 It appears that construction emissions for the processing facilities will be different
than for the other ex-situ vitrification alternatives. Please provide new
construction emissions data. Can the construction emissions be assigned to
existing source PROC? If not, please provide location of construction activity.

7.2.3,4 We will require emissions data from the HLW and the LLW vitrification processes.
We have some data provided by Alex regarding radiological emissions - otherwise,
we have no data for non-radiological releases. In addition, if the stack parameters
and locations differ from those used for ST-H and ST-L, please provide the new
data.



Constr tian Emisin-
I propose using the modified construction emissions for the Intermediate Separations
alternative for the Extensive Separations alternative with the following modifications:

Fugitive dust remains the same- the impacted area, volume of excavation, and volume of
concrete required for the construction phase is nearly identical between the two alternatives
and so the fugitive dust emissions should be nearly identical.

Other construction emissions would be increased by a nominal 20% to account for slight
increases in the estimates for diesel, gasoline, and construction materials. The 20% increase
should be above the modified or reduced construction emissions developed for the Intermediate
Separations alternative.

The construction schedule identified in the data package for the Extensive Separations
treatment facilities is 12/97-12/2006 with construction of the LLW disposal vaults 9/2005-
9/2019. The Intermediate Separations construction schedule is 12/97- 12/2007 for the
treatment facilities and 12/2003-12/2019 for the disposal vaults. The construction schedule for
the Ext. Separations alternative (Table 9-21 attached) is noted as being highly optimistic. For
this reason, the same construction durations should be assumed for the Extensive Separations
alternative as was used for the Intermediate Separations alternative.
Construction emissions can be assigned to existing source PROC.
See attached comparison of construction resources.

Operating Emigsinn-
The stack gases from the HLW vitrification plant and the LLW vitrification plant would be
combined and released from a common stack under the Extensive Separations subalternative.
No design calculations have been done to size the stack or the exit velocity but the following
stack parameters would be used as target values during design:

Stack height = approximately 200' (use 180' to be consistent with other alternatives)
Exit velocity = 15-20 meters/second
Exit temperature = 50 degrees C

The stack would be located nearest to the Extensive Separations LLW vitrification plant (which
is located in the same spot as the Intermediate Separations or TPA HLW vitrification plant)
since the LLW plant will have the highest volumetric flow rate.

The following stack stream information was taken from the extensive separations data package:

Schedule: LLW vitrification 19 years, HLW vitrification 19 years
Plant capacities:LLW vitrification = 200 mt/operating day, HLW vitrification = 1
mt/operating day
capacity factors: HLW 0.0323 kg/(hr-mt) , LLW=0.2924 kg/(hr-mt)

enginleninfrq.071



HLW stack stream = stream 1543'= 4.19E+04 mt
LLW stack stream = streams 907+917 = 2.23E+05 + 3.58E+04 mt

LLW = 2.59E+05 mt * .2924 kg/(hr-mt) = 75,731 kg/hr
HLW = 4.19E+04 mt * 0.0323 kg/(hr-mt) = 1,353 kg/hr

Combined stack mass flow rate = 77,084 kg/hour

Assuming an average MW of 29 g/gmol

Volumetric flow rate = 65,000 standard cubic meters/hr = 18.05 cubic meters/sec

The radiological and non radiological emissions are provided in the attached tables. A

spreadsheet based on the complete list of elements carried in the detailed material balance

(similar to the Intermediate Separations and No Separations) was not performed due to time

constraints. If any individual components identified in the spreadsheets developed for the

emissions from the other alternatives are of interest they can be provided on an as needed

basis.

enginieninfrq.071



WHC-SD-WM-EV-l00 Rev. 0

Table 9-5. Nonradiological Operating Emissions. (2 sheets)

Thermal release() 1.94 x lO'6 J

Particulatesm 3.08 x 10kg

PM-10 content, percent 0.003

VOCO) 9.8 x 10' kg

Fugitive dust n/a

Toxic Air Pollutants?

Fornic Acid 1.54 x 10 kg

Hydrofluoric Acid 1.26 x 10 kg

Hydrogen Peroxide 2.8 x 101 kg

Nitric Acid 2.16 x 10 kg

Oxalic Acid Negligible

Sodium Hydroxide 9.8 x 10' kg

Hazardous Air Pollutants(4 )

Arsenic Negligible

Beryllium Negligible

Cadmium Negligible

Chromium 4.48 x 10' kg

Nickel 1.4 kg

Manganese 9.8 kg

Mercury Negligible

Lead Negligible

%2As6& L#.rp :

Los £/n'E Co cen rrcoO "a
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WHC-SD-WM-EV-100 Rev. 0

Table 9-5. Nonradiological Overating Emissions. (2 sheets)

Nox (as NOf" 1.47 x 107 kg

SOx (as SO?' '1.33 x 106 kg

COM 2.44 x 10' kg

Notes:

n/a = not applicable

'Refer to calculation E/B-SD-W236B-CAL-PR-EIS-016.

ParticUlate emission estimate assumes cooling tower emissions are-95 percent of total particulate
emissions (i.e., cooling tower emissions/0.95 = total emissions).' Particulate emissions are essentially
PMI. Refer to calculation EB-SD-W236-CAL-PR-EIS-004.

'VOC emissions are not presented in material balance but are estimated based on vapor liquid
equilibrium during storage. Refer to calculation E/B-SD-W236-CAL-PR-EIS-004.

4Emissions of Toxic Air Pollutants (TAP) Hamrdous Air Pollutants (HAP) NOx, SO, and CO are not
presented in the material balance but are estimated based on vapor liquid equilibrium during storage.
Refer to calculation E/B-SD-W236-CAL-PR-EIS-004.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Infonnarion-for Dara
Tables in Exrensive Separations Alfernauive Engineering Data Package, WHC-SD-WM-DP-129,
Rev. 0, Westinghouse Hanford Company, Richland, Washington.

9-17
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WHC-SD-WM-EV-100 Rev. 0

Table 9-6. Radiological Operating Emissions (Curies).

2Am 5.2E-2 4.2E-4
1C 5.3E+3 n/a

MCs 1.7B+1 6.9E-2
I29, l.7E+1 3.5E-4

u40 1.6E+1 4.2B-4
'0Ru 1.9E-8 1.OE-2

'Sm 3.2E-1 n/a
9Sr 2.7E+1 2.E-3
"Tc 1.6E-2 n/a
9jZr 2.OE-3 n/a
Percent PM -10 l.4E-6

Notes:
n/a
PM
VOC

= not applicable
= particulate material

= volatile organic compound

'All values in Ci except for percent PM - 10 which is in metric tons.

Air values are beaed on material balances (streams 907 and 917 in LLW Vitrification Flowsheet;
streams 1371, 1374, and 1543 in Integrated Pretreatment-HLW Vitrification Flowsheet - see Table A-7 of
Appendix A) with radionuclide distribution determined using waste inventory data from Golberg (1995).
Carbon-14 and iodine-129 values were not explicitly represented in flowsheet. Valuess estimated for the
TPA Preferred Alternative (Slathaug 1995) were used based'on consistency of other radionuclide values
between the two alternatives. Golberg, C. E., 1995, Single-Shell and Double Shell Tank Waste Inventory
Data Package for the Tank Waste Remediation System Environmental Impact Statement,
WHC-SD-WM-EV-102, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

3Values were based on those estimated for the TPA Preferred Alternative (Slkathaug 1995). The water
values are based on effluent stream 1210 in the Integrated Pretreatment-HLW Vitrification Flowsheet and
effluent stream 807 in the LLW Vitrification Flowsheet, along with the design basis for the Liquid
Effluent Treatnent Facility (LET) C-018.

'Percent PM - 10 set equal to the total amount of solids in the streams as a percentage.

5LETF design sheet include solids, but for the discharge stream -- was entered.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor Data
Tables in Extensive Separations Alternative Engineering Data Package, WHC-SD-WM-DP-129, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

Sitathaug, E. J., 1995, Tri-Pany Agreement Alternative Engineering Data Package for the Tank Waste
Remediation System Environmental Impact Statement, WHC-SD-WM-EV-104, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.
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WHC-SD-WM-EV-100 Rev. 0

Table 9-21. Unit Process: Sequence of Construction
(Calendar Year Start/Completion Date).

Sludge wash n/a

Radionuclide removal 7/2001 - 12/20060

Low-level waste vitrification 12/1997 - 07/2005m

Low-level waste disposal 09/2005 - 09/2019()

High-level waste vitrification 07/2001 - 12/2006(4)

High-level waste transportation/disposal n/a

Notes:

n/a = not applicable

'See the Tank Waste Remediation System Facility Configuration Study (Boomer et al. 1994), page
114.

2See Boomer et al. 1994, page 63.

'See Boomer et al. 1994, pages 33 and 63.

4See Boomer et al. 1994, page 144.

'The assumed construction schedule and the 14 year facility operations schedule are highly optimistic

for the extensive separations alternative. There is considerably higher technical risk for extensive
separations than for the other TWRS-EIS alternatives evaluated. Consequently, there is higher

schedule risk associated with this alternative than with the other alternatives.

Boomer, K. D., J. M. Colby, T. W. Crawford, J. S. Garfield, C. E. Golberg, C. E. Leach,

D. E. Mitchell, F. D. Nankani, E. J. Slaathaug, L. M. Swanson, T. L. Waldo, and C. M. Winkler,
1994, Tank Waste Remediauion System Facility Configuration Study, WHC-SD-WM-ES-295,
Westinghouse Hanford Company, Richland, Washington.

For additional information, see Appendix F, and also Jansen, G., 1995, Backup Informationfor

Data Tables in Exensive Separations Alternative Engineering .Data Package,

WHC-SD-WM-DP-129, Rev. 0, Westinghouse Hanford Company, Richland, Washington.

9-34
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WHC-SD-WM-EV-103 Rev. 0

Table 6-11. Nonradiological Construction Emissions (Units as Indicated).

Construction Emission Poflutant~ ,No Separtios

Particulate (kg) 8.61E4'

SO, (as SO.) (kg) 1.01E41

CO (kg) 2.31E71

Hydrocarbons (kg) (exhaust and fugitive) 1.18E6.2

NO,(as NO 2) (kg) 1.24E6'

Aldehydes (kg) (as HCHO) 3.79E4'

Organic acids (kg) 0

Thermal releases (J) 4.90E14'

Fugitive dust (t) 3.55E2V

Notes:

J
kg
t

= joules
= kilograms
= tons

'The criteria pollutant (particulate, SOx. CO, hydrocarbon, and NOx) emissions were calculated using
factors from the U.S. Environmental Protection Agency publication, AP-42, 'Compilation of Air
Pollutam Emission Factors. "The sections of the document usid in the calculations include the following:

Volume !, Section 3.3 - "Gasoline and Diesel Industrial Engines"
Volume 11. Appendix H - "Highway Mobile Source Emissions Factor Tables"

Volume 11, Section 11-7 - "Heavy Duty Construction Equipment"

The emission factors for each pollutant are presented as "grams of pollutant per hour of equipment

operation" for heavy construction equipment, 'grams of pollutant per mile traveled" for heavy and light

duty transportation vehicles, and "grams of pollutant per horsepower-hour of operation" for stationary

industrial engines. The diesel engine SO emission factor is revised to 7.1216/1,000 gallons based on a

maximum allowable fuel sulfur content of 0.05 percent by weight.

Construction equipment lists with equipment duty cycles were obtained for the "no separations"
alternative. Each piece of equipment was associated with one AP-42 equipment category and the emission
factors applicable to that category were assigned to the piece of equipment. Emissions were calculated by
multiplying the duty cycle information (in miles, hours, or horsepower-hours) by the emission factors.

Emissions for each criteria pollutant were then totalled and are presented in the table.

'The hydrocarbon emissions estimate includes diesel and gasoline engine exhaust emissions and fugitive
crankcase emissions for gasoline engines. The hydrocarbon emissions resulting from other fugitive
emissions sources (bulk fuel receiving, fuel storage, equipment refueling, asphalt paving activities, etc.)

are negligible in comparison with the diesel and gasoline engine hydrocarbon emissions.

6-18
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WHC-SD-WM-EV-103 Rev. 0

Table 6-11. Nonradiological Construction Emissions (Units as Indicated).

Notes (Continued):

3The thermal release estimate includes internal combustion engine heat sources, other heat sources
(electric equipment, road paving, concrete heat of formation, etc.) are considered to be negligible in
comparison. An average working engine efficiency of 25 percent (75 percent thermal loss) for diesel
engines and 20 percent (80 percent thermal loss) for gasoline engines is assumed: and 3,118,569 gallons
of diesel at 140,000 British Thermal Units per gallon (Btu/gal) and 1,336,905 gallons of gasoline at

127,650 Btu/gal (1055.1 J/Btu) is assumed.

'Fugitive particulate emissions are estimated for the following site preparation activities: construction
material excavation, handling, preparation, and storage; and paved and unpaved road traffic. Controls for
certain material handling and processing activities (wet processing or filter controls) and watering of most
unpaved roads are assumed. Road traffic emissions are calculated for high use heavy duty construction
vehicles (scrapers, dozers, dump trucks, etc.); emissions from sporadic use of light duty vehicles (pickup
trucks, flat bed trucks, vans. etc.) is negligible in comparison. Emissions were calculated using 1) EPA,
"Estimation of Air Impacts from Area Sources of Particulate Matter Emissions at Superfund Sites," 1993;
2) EPA AP-42 "Compilation of Air Pollutant Emission Factors," 1993; and 3) EPA "Emission Control
Technologies and Emission Factors for Unpaved Road Emissions," 1987.

For additional backup information, see Appendix B.
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Request Number 84

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn (ESE)

Phone Number: (904) 332-3318

Request Information: Location of nearest residence

Date: 9/14/95

Fax Number:

Need Date: 9/22/95

Response: EIR cancelled (copy of library Radionuclide Air Emmission Renort for the Hanford

Site Calendar Year 1993 DOE/RL -94-51 provided L

Data Source/Accuracy:.

Prepared By: Colin Henderson

Date Sent/Faxed: f!

Concurrence: 1k' ,V$4 15-& -
'Marc Nelson - Project Manager
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Request Number 085

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn

Phone Number: (904) 332-3318

Request Information: Data for the

sheet fnr additional information

Date: 09/13/95

Fax Number: (904) 333-6631

Cs\Sr Cansules alternatives. Please refer to the attached

Need Date: 09/22/95

Response:

Data Source/Accuracy:,

Prepared By: Colin Henderson
C-4

Date Sent/Faxed:_

Concurrence: I/A -%%iw:4
/fAarc Nelson - Project Manager
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ENGINEERING INFORMATION' REQUEST 85

The new No Action alternative for the capsules will consist of continued capsule storage in the
WESF water filled basins. Construction emissions from the Capsules No Action alternative
will be negligible.

The emissions for the continued operations of WESF are provided in the attached table titled
WESF Continued Operations Emissions.

HA USERSiCHEANDERSIEIRIENGINFRQ.085



Capsules No Action Emissons

WESF Continued Operations Emissions
Stack Height = 70 feet (was 75 ft. in prior communications)

Stack diameter= 3.5 feet
Stack exit velocity 33.4 ft/sec
Stack gas temperature = 20 degrees C
Volumetric Flow rate 9.17 cubic meters /sec
Releases occur 365 days/yr, 24 hrs/day
Stack coordinates = N136433 , E573361

Isotope Annual Emission Average Concentration
Ci uCi/mi

Sr-90 5.10E-06 1.74E-14
Cs-13T 2.60E-06 8.70E-15
Pu-239/240 2.40E-07 8.OOE-16
Total Beta 4.70E-09 7.70E-14

Based on 1994 Emissions , Emissions assumed to be the same for 1997-2006

WEsFOPS.XLSSheetIPage I9/28/95



Request Number 086

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn Date: 09L13/95

Phone Number:__(9O4-332-3318 Fax Number:. (904)-333-6631

Request Information: Data for the privatization components of the various alternatives.

Please refer to the attached sheet for-detailed information

Need Date: 09/22/95 -

Response:.

Data Source/Accuracy:.

Prepared By:. Colin Hendersmn Date Sent/Faxed:

Concurrence: ff Z // 9
Marc Nelson - Project Manager
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Privatization Scenarios

We understand that the vr-vauzaion ontions involve pilot scale demonstrations of the various
disposal alternatives. Please confir L our understanding of how the privatization option will anect
the various alternatives, as outlined below. More detailed data requests may follow as our
understanding of the scenarios improves. Our most immediate needs are to identify any new
source locations that must be modeled for these scenarios, and to identify release parameters for
those sources. Emissions data will also required, but can be provided later.

Minimal Retrieval

Ex-Situ Vitrification

No-Action

Capsules

Borrow sites

Scheduling

Our understanding is that a pilot scale test will be very similar to the
operations that would normally be performed for these alternatives, only
shorter in duration. However, specific locations for the demonstrations
may be chosen that differ from the "worst-case" locations that were
analyzed previously for these alternatives.

The privatization option will significantly affect the analysis of these
alternatives. Additional process facilities would be constructed in areas
that are different from any previously modeled. If locations of the
construction areas, and the locations and stack parameters of these plants
can be identified, we can begin modeling immediately. Emissions data can
be provided later, if necessary.

We understand that the emission rates from the pilot scale facilities would
be less than the full-scale plants. We anticipate that some form of scale
factor will be provided for these emissions.

We are unclear what, if any, implications the privatization scenario may
have for this alternative.

We are unclear what, if any, implications the privatization scenario may
have for these alternatives.

We do not have an understanding of the role of the borrow sites in the
privatization scenarios.

We would assume that the operation of the demonstration plant would
occur before full-scale operations occur.
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3.4.9 Phased Implementation
Overview
The Phased Implementation alternative provides a mechanism to implement the remediation of
the tank wastes in a two step process. The first step would be a commercial demonstration, on
a reduced scale, of the pretreatment and immobilization processes for selected tank wastes.
The second step would involve scaling up the demonstration scale processes to treat the
remaining tank wastes. The phased implementation approach could be applied to any of the
tank waste alternatives involving waste treatment however, for purposes of analysis, the Ex
Situ Intermediate Separations alternative with some additional separations was selected as a

representative alternative for analysis. The follow-on or full scale alternatives are addressed
by the bounding tank waste alternatives discussed in this EIS.

Under the Phased Implementation alternative readily retrievable and well-characterized wastes
from the DSTs would be retrieved and processed in two separate waste treatment facilities
designed, constructed, and operated by private contractors. One of the facilities would process
liquid DST wastes to produce an immobilized low activity waste (LAW) product while the
other facility would produce an immobilized LAW product and an immobilized HLW product.

The immobilized LAW would be sealed in containers at the treatment facilities and then
transported to an interim onsite storage facility where it would be stored for eventual onsite
disposal. The immobilized HLW would be placed in canisters and transported to an interim
storage facility where it would be stored awaiting shipment and disposal at the proposed
national HLW repository. The method of interim HLW storage would be the same as that
described for the Ex Situ Intermediate Separations alternative.

Each of the LAW treatment facilities would operate for a ten year period during which they
would treat the majority of the liquids currently contained in the DSTs. The HLW treatment
facility would operate for a six year period.

The following operations would be implemented under Phased Implementation:
Retrieve the DST liquids for LAW processing;
Retrieve selected DST wastes for HLW processing;
Transfer liquid wastes to a receiver tank;
Transfer selected wastes for HLW processing directly to the HLW plant;

Perform separations to remove cesium, strontium, technetium, TRU elements,
and sludges from the LAW stream;
Package the radionuclides separated during pretreatment from each of the LAW

processing facilities and transport to onsite interim storage for future waste
treatment;
Return sludges separated during LAW processing to the DSTs for storage;
Immobilize both the LAW and HLW;
Place the immobilized HLW into canisters;
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. Place the immobilized LAW into containers; and
- Transport the immobilized wastes to onsite interim storage facilities.

Following the demonstration period each of the treatment facilities would be decontaminated,
and torn down, support facilities would be taken out and the facility site would be restored as
near as possible to its original condition.

Process Description
The first step in waste processing would be to recover and transfer the wastes from the DSTs.
The waste feed to the LAW facilities would be retrieved and transferred in batches from
selected DSTs into two existing DSTs designated as feed tanks. Each LAW facility would
have one designated DST as a feed tank. The waste feed to the HLW plant would be retrieved
and transferred separately and would go directly to the HLW processing facility. The DST
wastes that would be treated at the HLW facility would be high-activity wastes recovered
directly from selected tanks and would not include the high-activity wastes separated out of the
LAW stream.

Liquid waste retrieval and transfer would utilize equipment and systems currently in place in
the DST farms. Sludge washing and slurry pumping using techniques identified for the Ex
Situ Intermediate Separations alternative would be used to retrieve wastes for treatment at the
HLW plant. The installation and operation of sludge washing and slurry pumping equipment
would take place under other projects.

The specific technologies employed for separations and immobilization would be defined by
the contractor and therefore are not specifically identified or discussed for this alternative
however, representative technologies based on the Ex Situ Intermediate Separations alternative
are used for purposes of impact analysis. The separations and immobilization technologies
employed for waste immobilization would be controlled by waste product specifications that
would control the physical properties, chemistry, radionuclide content, and volume of the
immobilized LAW and HLW.

Pretreatment for LAW processing of the liquid wastes would be performed to remove the
cesium, strontium, technetium, TRU elements and suspended sludge particles from the waste
stream. The separated radionuclides would be packaged in a canister for onsite dry storage,
the treated sludges would be returned to the DST farms for storage, and the treated liquid
waste stream would then be immobilized. For purposes of impact analysis the immobilization
process would include evaporation of the waste stream followed by vitrification. The LAW
waste processing facilities would each be designed to treat up to one million gallons of liquid
wastes per year. This is equivalent to 20 metric tons of vitrified glass per day at a 20 weight
percent waste oxide loading.

The immobilized LAW would be placed into stainless steel containers approximately 1.8
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meters long by 1.2 meters wide by 1.3 meters high.

The HLW treatment process would not involve separations processes and would treat the
entire waste stream into immobilized HLW. The HLW plant would be designed to produce
the equivalent of one metric ton per day of HLW glass at a 45 weight per cent waste oxide
loading.

The immobilized HLW would be placed directly into canisters of a size suitable for packaging
in a Hanford Multi-Purpose Canister (HMPC) for interim storage and eventual transport to the
proposed national HLW repository.

Construction
The two contractors would be provided with a site east of the 200 East area within the area
previously identified as the grout disposal area. Each contractor would construct a treatment
facility and support facilities as required to support the operation. The following systems and
facilities would be constructed:

Waste transfer systems would include pipelines from the receiver tanks to each
of the treatment facilities and would include a separate pipeline to transfer HLW
from the existing waste transfer system to one of the treatment facilities;

- Electrical service to each of the sites would involve installing overhead power
lines from the existing 200 East area power grid to the designated sites;

- Process water and potable water would be installed to connect the sites with
existing distribution lines in the 200 East area;

- Pretreatment and LAW processing facility;
* Pretreatment, LAW and HLW processing facility; and
- Interim storage pads for immobilized LAW and HLW would be constructed in

the 200 East area in the location identified for interim storage for the
Intermediate Separations alternative. This interim storage facility would be
constructed and maintained by the Hanford Site M&I contractor.

Qperations
Operations under this alternative would take place simultaneously at the two treatment plants.
Both LAW plants would operate for approximately ten years while the HLW treatment
operations would take place for six years.

The Hanford Site Maintenance and Integration (M&I) contractor would retrieve and transfer
DST wastes to the receiver tanks or in the case of the HLW, directly to the HLW processing
facility. The waste treatment contractors would transfer wastes from the receiver tanks to the
treatment facilities on an as needed basis.

Each contractor would perform the necessary pretreatment and separations processes on the
waste stream, collecting and packaging the separated radionuclides for return to DOE for
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interim storage. The LAW waste stream would be immobilized using a technology to treat the

waste that would yield a stabilized waste product that would be similar to vitrified glass with

regard to waste performance characteristics.

Immobilization of the HLW stream would be accomplished using a technology to treat the

waste that would result in a stabilized waste form similar characteristics to borosilicate glass.

Each of the waste treatment facilities would operate off-gas treatment systems that would

include control technologies for priority pollutants and radionuclides. The treatment of the

off-gas would be similar processes and equipment as described for the Ex Situ Intermediate

Separations alternative.

Post Remediation -

Post Remediation activities would include decontamination and decommissioning of the

treatment facilities, and closure of the site.
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Each of the facilities consist of a parking lot, an operations support (maintenance) building, an
emergency response center building, an emergency diesel generator, a regulated entrance
building, tanks (approximately 6) for bulk process chemical storage, a cooling tower, a control
room building (or trailer), an electrical substation and switch gear unit, a gaseous emissions
stack (150 ft. high), an anhydrous ammonia storage tank, and a storage area for palletized
containers and container packaged process chemicals.

The Separations/LAW and HLW facility process building is approximately 120 meters long by
60 meters wide and will stand about 39 meters high.

The Separations/LAW facility process building is approximately 120 meters long by 40 meters
wide and will stand about 39 meters high.

Note: This Layout could be seen from the air. Depending on distance and lay or the land, all
or only some portions will be visible from the main road to the 200 East Area.
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

1.0 NO ACTION

1.1 Construction - N/A

1.2 Operation
1.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operate Evaporator (periodic operations to maintain waste volumes up through yr 2005)

-Evaporate all diluted slurry transfers to maintain waste volume
-Transfer waste additions to DSTs for accumulation and batch transfer wastes to and from the
evaporator
-Treat condensate at the Liquid Effluent Treatment Facility (LETF)

-Accept new wastes in DSTs (up to year 2005)
1.2.2 Retrieval - N/A
1.2.3 Separations - N/A
1.2.4 Treatment - N/A
1.2.5 Storage - N/A
1.2.6 Disposal - N/A
1.2.7 Monitoring and Maintenance - N/A(no immobilized HLW)

1.3 Post Re'ediation - N/A (no post remediation activities)
1.3.1 Decontamination and Decommissioning - N/A
1.3.2 Closure - N/A (no closure activities would occur)
1.3.3 Monitoring - N/A (no post remediation)

2.0 LONG-TERM MANAGEMENT

NOTE: The Long-Term Management alternative calls for retanking the DST wastes two times during the 100
year institutional control period. Each of the following construction activities (except for W-314) will occur
twice during the Long-Term Management alternative.

2.1 Construction
2.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail

unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
2.1.2 Continued Operations
-Build replacement evaporator (build a new evaporator for each retanking campaign)
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Build new DST at 50 year intervals
-26 new DSTs (54 total) to replace existing 28 DSTs
-Diesel generator building
-Gas sampling and stack monitoring facilities
-Administration building
-Tank ventilation systems
-Second retanking will have the required effluent treatment constructed with the new
evaporator

2.1.3 Retrieval
-Build tank retrieval systems

-Mixer pumps
-Transfer pumps and associated facilities as necessary
-Tank cooling systems
-Modifications to existing valve and pump pits
-Build DST transfer piping
-Connect existing DST facilities with new tank farms and new evaporator

2.1.4 Separations - N/A
2.1.5 Treatment - N/A
2.1.6 Storage - N/A
2.1.7 Disposal - N/A

2.2 Operation
2.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operate 242-A Evaporator

-Evaporate all diluted slurry transfers to maintain waste volume
-Transfer waste additions to DSTs for accumulation and batch transfer wastes to and from the
evaporator
-Treat condensate at the Liquid Effluent Treatment Facility (LETF)

-First retanking will use Liquid Effluent Treatment Facility (LETF)
-Second retanking will have the required effluent treatment constructed with
the new evaporator

-Accept new wastes into DSTs (until yr 2005)
-Deactivate and stabilize empty DSTs

-Cap piping, seal entrances
-fill tank with gravel (not estimated in data package)
-Continue to stabilize and isolate SSTs (interim stabilization) (seal entrances, cap piping etc.)

2.2.2 Retrieval
-Retrieve DST wastes
-Direct transfer supemate to new DSTs

TWRS EIS PAGE 2October 18, 1995 COMPNT.LST



JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Add dilution liquids to remaining wastes, run mixer pumps and slurry pump
-Process slurry through the evaporator
-Retrieve 99% of DST waste

2.2.3 Separations - N/A
2.2.4 Treatment - N/A
2.2.5 Storage - N/A
2.2.6 Disposal - N/A
2.2.7 Monitoring and Maintenance - N/A(no immobilized HLW)

2.3 Post Remediation - N/A (no post remediation activities)
2.3.1 Decontamination and Decommissioning
-D&D evaporator facilities following each retanking campaign.
2.3.2 Closure - N/A (no closure activities would occur)
1.3.3 Monitoring - N/A (no post remediation)

3.0 IN SITU FILL AND CAP
3.1 Construction

3.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W

-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail

unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
3.1.2 Retrieval - N/A
3.1.3 Separations - N/A
3.1.4 Treatment
-Install gravel handling equipment for tank filling
-Modify tanks as required to accommodate gravel slingers (enlarge tank risers)
-Construct gravel storage sites for stockpiles, 4 stockpiles, 2 in 200E and 2 in 200W
3.1.5 Storage - N/A (no interim HLW storage)
3.1.6 Disposal - N/A (no construction of a disposal facility)

3.2 Operation
3.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operating the 242A evaporator as a waste management activity (up to 2005)
-Accept new wastes into DSTs until yr 2005
3.2.2 Retrieval - N/A
3.2.3 Separations - N/A
3.2.4 Treatment
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Evaporate all excess DST liquids through the 242A evaporator
-Use a 30 cu meter/min (1000 cfm) exhauster to ventilate tanks
-Set up portable conveyors from gravel stock pile to slinger
-Install cyclone separators in HVAC system to remove particulate
-Operate gravel filling equipment, estimated 3 days to fill a tank at 50 mt/hr

3.2.5 Storage- N/A (no interim HLW storage)
3.2.6 Disposal
-Disposal would occur in the tanks following drying and filling operations
3.2.7 Monitoring and Maintenance - N/A (no operational phase monitoring of HLW product)

3.3 Post Remediation
3.3.1 Decontamination and Decommissioning
-D&D equipment
3.3.2 Closure
-Construct Hanford barriers

-Grout fill all MUSTs and ancillary equipment
-Barriers to be built over all tank farms and MUSTs

3.3.3 Monitoring and Maintenance
-Monitoring and maintenance activities would occur at the tank farms for 100 years following
closure.

4.0 IN SITU VITRIFICATION
4.1 Construction

4.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail
unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
4.1.2 Retrieval - N/A
4.1.3 Separations - N/A
4.1.4 Treatment
-Construct tank farm confinement facilities (TFCFs). Construct a TFCF over each tank farm

-Assemble in sections adjacent to tank farms
-Construct foundation around perimeter of tank farm
-Assemble prefabricated sections (75' wide)
-Construct HVAC system
-Construct off gas treatment system

-Construct frit handling system to fill tank domes with sand
-Construct electrical power system

-New substation
-Several miles of 115 KVA transmission line
-Temporary runs of 115KVA lines from transmission line to individual farms

4.1.5 Storage - N/A (no interim HLW storage required)
4.1.6 Disposal - N/A (no construction of a disposal facility required, barriers addressed under post
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

remediation)

4.2 Operation
4.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operating the 242A evaporator as a waste management activity (up to yr 2005)
-Accept new wastes into DSTs until yr 2005
4.2.2 Retrieval - N/A
4.2.3 Separations - N/A
4.2.4 Treatment
-Remove excess DST liquids in evaporator (5 years of continuous evaporator operation)
-Add required glass formers, sand to fill up tank dome spaces
-Vitrify wastes (includes tanks and area between resulting in the vitrification of the entire tank farm)
-Operate offgas treatment
-Collect and dispose of calcium sulfate from S02 scrubbing
-Treat liquids condensed in offgas system by collecting and trucking to the LETF
-Move equipment from tank to tank
4.2.5 Storage - N/A (no interim HLW storage)
4.2.6 Disposal
-Disposal would occur in place following vitrification
2.2.7 Monitoring and Maintenance
-Monitoring activities would take place at vitrified tank farms prior to closure

4.3 Post Remediation
4.3.1 Decontamination and Decommissioning
-D & D TFCFs and the vitrification equipment

-contaminated material and equipment disposed of onsite in LAW burial grounds
4.3.2 Closure
-Grout fill and construct Hanford barriers over all MUST tanks located outside of the tank farm areas
-Construct Hanford barriers

-Surface barriers would be installed over each tank farm after ISV complete

4.3.3 Monitoring and Maintenance
-Monitor and maintenance activities would take place at the tank farms for 100 years following
closure

5.0 EX SITU INTERMEDIATE SEPARATIONS
5.1 Construction

5.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
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JACOBS ENGLNEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail
unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
5.1.2 Retrieval
-Build retrieval and transfer system

-Waste transfer annexes (2 in 200 East, 2 in 200 West)
-Waste storage and sampling facility (in 200 West used for cross site transfer)
-Piping, approx 40 miles of doublewall pipe (includes cross site transfer line)
-24 SST sluicing systems
-12 SST arm based systems with confinement structures
-Install mixer pumps in DSTs, 2 to 4 mixer pumps per tank
-Must retrieval and transfer system, retrieval similar to SST and DST tanks, transfer by
container

5.1.3 Separations
-Build pretreatment facility

-Pretreatment and LAW vit facility are combined
-Waste receipt and sampling
-Cesium ion exchange
-Pretreatment will utilize between 4 and 8 existing DSTs for in tank sludge washing
operations

5.1.4 Treatment
-Build support facilities

-Mechanical Utilities building (shared utilities)
-Cooling tower
-Cold chemical facilities
-Warehouses
-Fab shop, Mockup shop
-Fire protection facilities, storage and pumping
-Operations control, Operations support buildings
-Waste staging and sampling facility
-Power lines, substation, 2.5 km of 13.8 KV line

-Construct LAW vitrification facility
-Melter feed system
-Glass former handling system
-Fuel and oxygen system
-Evaporator
-Two 100 metric ton per day combustion melters
-Cullet quench and handling system
-Waste container handling system
-Offgas system

-Construct HLW vitrification facility
-Melter feed system
-Glass former handling system
-Evaporator
-One 20 metric ton per day joule heated HLW melter
-Offgas system
-Canister handling system
-Recycle streams
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

5.1.5 Storage
-Construct HLW interim storage facility

-Storage pads for interim HLW Cask storage
5.1.6 Disposal
-Construct LAW disposal facility

-Vaults constructed throughout operational period
-Total of 46 vaults constructed below grade at 5,300 cu. meters per vault

5.2 Operation
5.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operating the 242A evaporator as a waste management activity (until yr 2005)
-Accept new wastes in DSTs until yr 2005
5.2.2 Retrieval
-Retrieve wastes

-Sluice SSTs (110 tanks)
-Arm based retrieval (50 tanks)
-Slurry pump DST wastes
-Retrieve MUST wastes (sluice and/or arm based retrieval)

-Move retrievalfconfmement systems tank to tank
-SST sluicing systems move 4 to 5 times
-SST arm based systems and confinement structures move 4 times

-Transfer wastes to vitrification plant
-Batch transfer wastes from 200W to 200E
-Batch transfer wastes to waste staging and sampling facility
-Container transfer MUST wastes

-Place contaminated tank internal equipment retrieved from the tanks and contaminated retrieval
equipment in burial boxes and dispose of at onsite burial grounds (10,000 cu. meters)
5.2.3 Separations
-Pretreat wastes to separate HLW and LAW streams

-Utilizes DSTs, in tank sludge wash plus enhanced wash with NaOH (could be done out of
tank)
-Remove cesium from wash liquids and put into HLW with ion exchange

5.2.4 Treatment
-Operate LAW vitrification plant

-Receive and sample wastes
-Evaporate water from wastes
-Operate 2 combustion melters (feed streams of oxygen, kerosene, wastes, glass
formers)
-Glass at 25 wt % sodium oxide
-Quench molten glass to make cullet
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Place vitrified cullet into canisters (32 cubic meter disposal containers)
-Size and dry cullet
-Mix with matrix material
-Place cullet and matrix material into containers
-Transport containers to the onsite LLW disposal vaults

-Operate HLW vitrification plant
-Receive and sample wastes
-Evaporate water from wastes
-Operate 1 joule heated melter, capacity 20 metric ton/day
-Glass at 45 wt % waste oxides
-Pour glass monoliths .68m dia x 4.57 m long
-Overpack glass into Hanford multi purpose canisters, 4 glass logs / cask

-Operate offgas treatment at both HLW and LAW plant
-Quench and cool offgas
-Remove radionuclides and recycle to process
-Destroy NOx and recover sulfur from S02

-Treat liquid effluent at both HLW and LAW plant
-Collect effluent in recycle tanks
-Sample and recycle off spec effluent, transfer on-spec to adjustment tank
-Adjust pH of on spec effluent
-Batch transfer to retention basin for later transfer to Liquid Effluent Treatment Facility

-Transport HLW casks to interim storage pads
-Take overpacked casks and transport from canister handling facility to storage pad

5.2.5 Storage
-Store vitrified HLW MPCs on-site on interim storage pads prior to transport to the proposed national
HLW repository
5.2.6 Disposal
-Transport casks to the proposed national HLW repository

-Rail transport, 171 trips, 10 casks on 10 rail cars each week (repository limited
to handling 2 casks per OD), transportation takes 3.3 years

-LAW disposal in on-site in retrievable disposal vaults
5.2.7 Monitoring and Maintenance
-Monitor and maintain stored casks

-Routine surveillance on 1,705 casks
5.3 Post Remediation

5.3.1 Decontamination and Decommissioning
-D&D facilities

-Entomb non-contaminated material
-Demolish and landfill contaminated facilities at LAW burial ground

5.3.2 Closure
-Close tank farms

-Barrier construction after completion of LAW vitrification
-Grout fill MUSTs and ancillary equipment
-Stabilize empty SSTs and DSTs by filling with grout or gravel

-Construct Hanford barriers (caps)
-Construct barrier over all tank farms and LAW disposal vaults

5.3.3 Monitoring and Maintenance
-Monitoring and Maintenance would take place at the tank farms and disposal vaults for 100 yrs
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ALTERNATIVE BREAKDOWN BY COMPONENT

following closure

6.0 EX SITU NO SEPARATIONS

6.1 Construction
6.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail
unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
6.1.2 Retrieval
-Build retrieval and transfer system

-Waste transfer annexes (2 in 200 East, 2 in 200 West)
-Waste storage and sampling facility (in 200 West used for cross site transfer)
-Piping, approx 40 miles of doublewall pipe, includes cross site transfer line
-Subsurface barriers for SSTs, package currently assumes all SSTs will have barrier
-24 SST sluicing systems
-12 SST arm based systems with confinement structures
-Install mixer pumps in DSTs, 2 to 4 mixer pumps per DST
-Must retrieval and transfer system, retrieval similar to SST and DST tanks, transfer by
container

6.1.3 Separations - N/A (no high-level/low-level separations would be made)
6.1.4 Treatment
-Build support facilities

-Mechanical Utilities building (shared utilities)
-Cooling tower
-Cold chemical handling facilities
-Warehouses
-Fab shop, Mockup shop
-Fire protection facilities, water storage and pumping
-Operations control, Operations support buildings
-Waste staging and sampling facility (6 tanks @100 kgal each)
-Power lines, substation, 2.5 km of 13.8 KV line

-Build one vitrification or calcination plant (all waste processed would be considered HLW)
-feed system for the melter or calciner
-glass former handling system for the vitrification melter
-fuel and oxygen systems
-evaporator
-two 100 metric ton per day combustion melters
-two 50 mt per day calciners (same waste input as vitrification, no glass formers so 50% of
output)
-cullet quench and handling system
-offgas system
-recycle loops
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Build canister handling and storage facilities
-canister facilities
-build interim storage pads

6.1.5 Storage
-Construct an on-site interim storage facility to store the vitrified or caliened HLW
6.1.6 Disposal
-All waste retrieved (assumed to be 99%) would be disposed of at the proposed national HLW
repository

6.2 Operation
6.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operating the 242A evaporator as a waste management activity(up to 2005)
-Accept new wastes into DSTs (up to 2005)
6.2.2 Retrieval
-Retrieve wastes

-Sluice SSTs (110 tanks)
-Arm based retrieval (50 tanks)
-Slurry pump DST wastes
-Retrieve MUST wastes (sluice and/or arm based)

-Move retrieval/confinement systems tank to tank
-SST sluicing systems move 4 to 5 times
-SST arm based systems and confinement structures move 4 times

-Transfer wastes to vitrification plant
-Batch transfer wastes from 200W to 200E
-Batch transfer wastes to waste staging and sampling facility
-Container transFer MUST wastes

-Place contaminated tank internal equipment retrieved from the tanks and contaminated retrieval
equipment in burial boxes and dispose of at onsite burial grounds (10,000 cu. meters)
6.2.3 Separations - N/A (no separations would be done)
6.2.4 Treatment
Operate vitrification plant

-Receive and sample wastes
-Evaporate water from wastes
-Operate 2 combustion melters (feed streams of oxygen, kerosene, wastes, glass

formers)
-Glass at 25 wt % sodium oxide
-Quench molten glass to make cullet

-Place vitrified cullet into canisters (22,481 canisters @ 10 cu. meters each)
-Size and dry cullet
-Transfer cullet to canisters
-Weld and decontaminate canisters
-Overpack canisters into multi purpose overpack canister (I canister per overpack)
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

Operate Calcination plant
-Receive and sample wastes
-Evaporate water from wastes
-Operate two spray calciners
-Compact calcined wastes into briquettes
-Place briquettes into canisters (10,300 canisters @ 10 cu. meters each)

-Cool briquettes prior to placement into canisters
-Weld and decontaminate
-Overpack canisters into a multi purpose overpack canister (1 canister per overpack)

Common to Vitrification or Calcination
-Operate offgas treatment

-Quench and cool offgas
-Remove radionuclides and recycle to process
-Destroy NOx and recover sulfur from S02

-Treat liquid effluent
-Collect effluent in recycle tanks
-Sample and recycle off spec effluent, transfer on-spec to adjustment tank
-Adjust pH of on spec effluent
-Batch transfer to retention basin for later transfer to Liquid Effluent Treatment Facility

-Transport casks to storage pads
-Take overpacked casks and transport from canister handling facility to storage pad

-Transport casks to HLW repository
-Rail transport, 10 casks on 10 rail cars each week, 2248 trips for vitrification 1,030 trips
for calcination (repository limited to handling 2 casks per OD)

6.2.5 Storage
-Store canisters of HLW on interim storage pads pending shipment to the proposed national HLW
repository
6.2.6 Disposal -N/A (no on-site disposal)
6.2.7 Monitoring and Maintenance
-Monitor and maintain stored HLW canisters

6.3 Post Remediation
6.3.1 Decontamination and Decommissioning
-D&D facilities

-Entomb non contaminated in place
-Demolish and landfill contaminated facilities at LAW burial ground

6.3.2 Closure
-Close tank farms

-Grout fill MUSTs and ancillary equipment
-Gravel fill empty DSTs and SSTs

-Construct surface barriers
-Surface barrier to be installed over every tank farm

6.3.3 Monitoring and Maintenance
-Monitoring activities would take place in the tank farms for 100 years following closure

7.0 EX SITU EXTENSIVE SEPARATIONS
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

7.1 Construction
7.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail
unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
7.1.2 Retrieval
-Build retrieval and transfer system (identical to Extensive Retrieval (Ex Situ Vitrification))
7.1.3 Separations
-Build pretreatment facility, the separations facility and the HLW facility are combined(similar to but
more extensive than the facility for Extensive Retrieval (Ex Situ Vit)
7.1.4 Treatment
-Build support facilities
-Construct LAW vitrification facility (200 mt/day)
for LAW

-Construct HLW vitrification facility (1 mt/day)
7.1.5 Storage
-Construct an interim storage facility for the vitrified HLW
7.1.6 Disposal
-Construct LAW disposal facility
-Construct sulfur cement handling and transfer system

7.2 Operation
7.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operating the 242A evaporator as a waste management activity (up to 2005)
-Accept new wastes in DSTs
7.2.2 Retrieval
-Retrieve wastes
-Move retrieval/confinement systems tank to tank
-Transfer wastes to pretreatment facility
-Place contaminated tank internal equipment retrieved from the tanks and contaminated retrieval
equipment in burial boxes and dispose of at onsite burial grounds (4,000 cu. meters)
7.2.3 Separations
-Operate pretreatment facility
-Operate offgas treatment
-Treat liquid effluent
-Transfer HLW and TRU to HLW vitrification plant
-Transfer LAW to LAW vitrification plant
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

7.2.4 Treatment (treatment operations similar to Exsitu Intermediate Separations
-Operate HLW vitrification plant
-Operate LAW vitrification plant
-Transport vitrified HLW to proposed national HLW repository
-Vitrify TRU wastes in HLW vitrification plant
-Transport vitrified TRU wastes to WIPP
7.2.5 Storage
-Temporarily store vitrified HLW on site
7.2.6 Disposal
-Dispose of LAW on site in containers
7.2.7 Monitoring and Maintenance
-Monitor HLW storage

7.3 Post Remediation
7.3.1 Decontamination and Decommissioning
-D & D pretreatment facilities, vitrification facilities, HLW interim storage
-D & D equipment
7.3.2 Closure
-Close tank farms
-Construct surface barriers

-Grout fill MUSTs and ancillary equipment
-Grout or gravel fill empty DSTs and SSTs
-Barrier to be placed over every tank farm and LAW disposal vaults

7.3.3 Monitoring and Maintenance
-Monitor LAW disposal and tank farms for 100 years following closure

8.0 EX SITU/IN SITU COMBINATION
8.1 Construction

8.1.1 W-314 Transfer System Upgrade
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail
unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
8.1.2 Retrieval
-Build retrieval and transfer system

-Waste transfer annexes (2 in 200East and 2 in 200West)
-Waste storage and sampling facility located in 200West, used for cross site transfer
-Piping to connect the tanks selected for retrieval and the transfer annexes and from the
transfer annexes to the cross site transfer system
-10 SST sluicing systems
-5 SST arm based systems with confinement structures
-Install mixer pumps in DSTs, 2 to 4 mixer pumps per DST

8.1.3 Separations
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT

-Build pretreatment facility
-Pretreatment and LAW vitrification facility would be combined
-Waste receipt and sampling
-Sludge washing
-Cesium Ion Exchange

8.1.4 Treatment
Wastes left in tanks (107 tanks)
-Install gravel filling equipment for tank filling
-Modify tanks as required to accommodate gravel slingers
-Construct gravel storage sites for stockpiles, 4 stockpiles, 2 in each area
-No construction required for radiofrequency drying, all equipment required will be trailer mounted.

Retrieved wastes (70 tanks)
-Build support facilities

-Mechanical Utilities building (shared utilities)
-Cooling tower
-Cold chemical facilities
-Warehouses
-Fab shop, Mockup shop
-Fire protection facilities, storage and pumping
-Operations control, Operations support buildings
-Waste staging and sampling facility
-Power lines, substation, 2.5 km of 13.8 KV line

-Construct LAW vitrification facility
-Melter feed system
-Glass former handling system
-Fuel and oxygen system
-Evaporator
-Two 50 metric ton per day combustion melters
-Cullet quench and handling system
-LAW container handling system
-Offgas system

-Construct HLW vitrification facility
-Melter feed system
-Glass former handling system
-Evaporator
-One 10 metric ton per day joule heated HLW melter
-Offgas system
-Canister handling system
-Recycle streams

8.1.5 Storage
-Construct storage pads for interim storage of vitrified HLW before transport to the repository
8.1.6 Disposal
-Construct LAW disposal facility

-Vaults constructed throughout operational period
-Total of 23 vaults constructed below grade at 5,300 cu. meters per vault
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JACOBS ENGINEERING GROUP
ALTERNATIVE BREAKDOWN BY COMPONENT,

8.2 Operations
8.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities
-Operating the 242A evaporator as a waste management activity
8.2.2 Retrieval
-Retrieve wastes from selected tanks

-Sluice SSTs (60 tanks)
-Arm based retrieval (20 tanks)
-Slurry pump DST wastes

-Move retrieval/confinement systems tank to tank
-SST sluicing systems move 5 to 6 times
-SST arm based systems and confinement structures move 4 times

-Transfer wastes to vitrification plant
-Batch transfer wastes from 200W to 200E
-Batch transfer wastes to waste staging and sampling facility

-Place contaminated tank internal equipment retrieved from the tanks and contaminated retrieval
equipment in burial boxes and dispose of at onsite burial grounds (4,000 cu. meters)
8.2.3 Separations
-Pretreat wastes to separate HLW and LAW streams

-Utilizes DSTs, in tank sludge wash plus enhanced wash with NaOH
-Remove cesium from wash liquids using ion exchange, transfer cesium to HLW plant

8.2.4 Treatment
Wastes not retrieved (107 tanks)
-Evaporate pumpable DST liquids through the 242A evaporator (18 DSTs)
-Set up portable conveyors from gravel stock pile to slinger
-Install cyclone separators in HVAC system to remove particulate
-Operate gravel filling equipment, estimated 3 days to fill a tank at 50 mt/hr

Retrieved Wastes (70 tanks, 50% of total waste volume)
-Operate LAW vitrification plant

-Receive and sample wastes
-Evaporate water from wastes
-Operate 2 combustion melters (feed streams of oxygen, kerosene, wastes, glass
formers)
-Glass at 25 wt % sodium oxide
-Quench molten glass to make cullet

-Place vitrified cullet into containers (32 cubic meter containers)
-Size and dry cullet
-Mix with matrix material
-Transport LAW containers to LAW vaults

-Operate HLW vitrification plant
-Receive and sample wastes
-Evaporate water from wastes
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ALTERNATIVE BREAKDOWN BY COMPONENT

-Operate 1 joule heated melter, capacity 10 metric ton/day
-Glass at 45 wt % waste oxides
-Pour glass monoliths .68m dia x 4.57 m long
-Overpack glass into casks, 4 glass logs / cask

-Operate offgas treatment at both HLW and LAW plant
-Quench and cool offgas
-Remove radionuclides and recycle to process
-Destroy NOx and recover sulfur from S02

-Treat liquid effluent at both HLW and LAW plant
-Collect effluent in recycle tanks
-Sample and recycle off spec effluent, transfer on-spec to adjustment tank
-Adjust pH of on spec effluent
-Batch transfer to retention basin for later transfer to Liquid Effluent Treatment Facility

-Transport HLW casks to interim storage pads
8.2.5 Storage
-Store MPC casks on site on interim storage pads
8.2.6 Disposal
-107 tanks disposed of in situ following drying and gravel filling
-LAW disposed of on site in retrievable disposal vaults
8.2.7 Monitoring and Maintenance
-Monitor and maintain approximately 850 stored HLW canisters.

8.3 Post Remediation
8.3.1 Decontamination and Decommissioning
-D&D facilities

-Entomb non-contaminated material/facilities
-Demolish and landfill contaminated facilities at LAW burial ground

8.3.2 Closure
-Close tank farms

-Barrier construction after completion of LAW vitrification
-Grout fill MUSTs and ancillary equipment
-Stabilize empty SSTs and DSTs that were selected for retrieval by filling with grout or gravel

-Construct Hanford barriers (caps)
-Construct barrier over all tank farms and LAW disposal vaults

8.3.3 Monitoring and Maintenance
-Monitoring and maintenance of disposal sites and tank farms for 100 years following closure

9.0 PHASED IMPLEMENTATION

The phased implementation alternative would consist of two LAW treatment plants using a treatment process
such as vitrification (or a similar process) to produce a stabilized waste form meeting DOE specifications.
The phased implementation alternative for LAW would operate for approximately 10 years and the HLW
plant would operate for approximately 6 years. Each of the LAW plants would treat approximately I million
gallons of DST liquid waste per year (equivalent to 20 mt/day of 20 wt% glass). A separate HLW facility
would be built to process HLW into a stabilized product with an operating capacity of 1 metric ton per day of
immobilized HLW.

9.1 Construction
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9.1.1 W-314 Transfer System Upgrade (M&I responsibility)
-Replacement line from T Plant to the SY tank farm in 200 W
-Replacement line from PFP to the SY tank farm in 200 W
-Replacement lines within the 241-SY tank farm in 200 W
-A Farm Trunk line, replacement of the distribution lines going to the A tank farms in 200 W
-Replacement lines within the 241-AY/AZ tank farms in 200E
-204-AR replacement piping to replace the waste transfer line connecting the 204-AR truck and rail
unloading station with the DSTs in 200 E
-Miscellaneous diversion box and valve pit lining to provide leak containment.
9.1.2 Retrieval
-Assumed that all DSTs have the necessary equipment and systems in place to pump out and transfer
liquid wastes to the receiver tanks. For the HLW retrieval functions retrieval equipment would be
installed in those tanks selected for HLW processing under separate projects.
-Build transfer lines from designated DST receiver tank to each LAW facility. Transfer lines would
consist of a supply line, a return line and a spare. Each LAW facility would have a designated DST
that would serve as a reciever tank.
-Build transfer lines (supply, return, spare) from the existing 200E waste transfer system to the HLW
facility.
-Build transfer lines from LAW plants to the existing waste transfer system for the transfer of
liquid effluents to the Liquid Effluent Retrention Facility or the Liquid Effluent Treatment Facility.
9.1.3 Separations
-Build pretreatment facilities, each LAW plant would have separations facilities
9.1.4 Treatment
-Build support facilities

-Support facilities would be constructed to provide operations support and utilities
-Overhead power lines from existing grid near the east fence of 200 East to each of the sites
-Water supply lines from the existing distribution to each of the sites

-Construct LAW treatment facilities (two facilities treating approximately 1 million gal. of waste per
year)
-Construct one HLW plant to process HLW from a specific group of DSTs. (HLW capacity 1
mt/day) note: the HLW plant would not process the HLW resulting from the separations at the LAW
facilities but would instead be provided a separate HLW stream. The HLW plant would be combined
with one of the LAW plants and would include:

-Evaporator
-One metric ton per day HLW treatment process
-Offgas system
-Canister handling system
-Recycle streams

9.1.5 Storage
-Construct HLW interim storage facility

-Assumed to be an onsite storage pad located in the same area as the interim HLW storage
pads for other Ex Situ alternatives

-Construct LAW interim storage facility
-Concrete storage pad located in the same area as the interim HLW storage pads for the all of
the Ex Situ alternatives.

9.1.6 Disposal- N/A for phased implementation LAW would be disposed of onsite in the follow on
phase and HLW would be stored for transport to the repository in the follow on phase.
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9.2 Operation
9.2.1 Continued Operations
-Management of operations
-Operate and maintain facilities and equipment
-Monitor tanks
-Monitor leak detection equipment
-Tank status reporting
-Security and surveillance of facilities

- - -Operating the 242A evaporator as a waste management activity
9.2.2 Retrieval
-Retrieve DST liquid wastes
-Transfer wastes to one of two DST receiver tanks designated as LAW feed tanks
-Transfer wastes from the receiver tanks to the LAW treatment facilities by pipeline
-Retrieve and transfer HLW from designated DSTs for HLW treatment.
9.2.3 Separations
-Pretreat wastes to separate HLW and LAW streams

-Treatment would involve separating the liquids and solids, treating the waste streams to
remove fission products, TRU and Tc-99, pumping the treated sludge back to DSTs,
transporting the separated fission products and Tc in casks to dry storage (Canister Storage
Building)

9.2.4 Treatment
-Operate LAW treatment plant and place immobilized LAW wastes into containers
-Operate HLW plant. If the HLW treatment plant is not'implemented the separated HLW would be
placed in canisters for dry storage.
-Operate offgas treatment at both HLW and LAW plant

-Quench and cool offgas
-Remove radionuclides and recycle to process

-Liquid effluent at both HLW and LAW plants to be collected and transferred to the Liquid Effluent
Retention Facility or directly to the Liquid Effluent Treatment Facility.
-Transport HLW canisters to interim storage
-Transport LAW containers to interim storage facility prior to disposal onsite
9.2.5 Storage
-Store immobilized HLW on-site in the same manner as the immobilized HLW from all Ex Sium
alternatives proposed national HLW repository
-Store immobilized LAW on storage pads prior to onsite disposal
9.2.6 Disposal- N/A disposal would occur under the follow on phase
9.2.7 Monitoring and Maintenance
-Monitor and maintain stored casks

9.3 Post Remediation
9.3.1 Decontamination and Decommissioning
-D&D facilities, D&D of demonstration plants to take place following 10 year demonstration
phase (Clean Closure)
9.3.2 Closure
-Close tank farms
9.3.3 Monitoring and Maintenance

10.0 CESIUM / STRONTIUM CAPSULES
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10.1 Construction
No Action

-N/A
Onsite Disposal

-Construct dry well storage site
-Storage site to be approx 38,000 square meters

Overnack and Shin
-Overpack in WESF

Vitrify with Tank Waste
-Build or modify a cell in the HLW vitrification facility to cutup, remove capsule

contents, and chemically treat if required and feed into the HLW vitrification feed
stream.

-Cell to be a part of the HLW vitrification facility.

10.2 Operation
No Action

-Continued storage in WESF basins for up to 10 years
Onsite Disposal

-Continued Operations, continued storage of the capsules in WESF
-Retrieve and inspect capsules
-Overpack capsules into canisters

-Overpack at WESF 2-4 capsules per canister
-Seal canisters, 584 total canisters

-Transport to dry well storage facility
-Place capsules in dry wells
-Monitor & maintain dry well storage

Overpack and Ship
-Continued operations, continued storage of the capsules in WESF
-Remove and inspect capsules
-Overpack capsules into canisters

-215 to 387 canisters total (The data package specifies the range of canister
based on the number of capsules overpacked per canister. Conservatively
assume the 387 number)
-Place canisters into Hanford multi purpose cask (MPC), 4 canisters per cask
-Transport to interim storage, casks to be stored with HLW casks from vit plant
-Monitor interim storage
-Transport to HLW repository

Vitrify with Tank Waste
-Continued operations, continued storage of the capsules in WESF
-Remove/transport capsules to processing facility
-Cut up capsules and remove Cs/Sr contents
-Chemically treat Cs/Sr if/as required for vitrification
-Blend with vitrification feed stream
-Decontaminate and crush empty capsule containers
-Transport empty capsule containers to onsite burial grounds
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10.3 Post Remediation
No Action - N/A
Onsite Disposal

-Install intrusion prevention barriers (precast concrete blocks) over dry-wells
Overpack and Ship

-Close storage facility
Vitrify with Tank Wastes

-Close HLW storage facility
-D & D capsule processing cell
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Request Number 087

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: John Kuhn Date: 09/13/95

Phone Number: (904)-332-3318 Fax Number: (904) 333-6631

Request Information: Data for the WP 314 distribution line project, Please refer to the

attached sheet for additional information.

Need Date: 09/22/95

S---------------------------------------

Response:

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed: Sent 10/02/95

Concurrence: a O,=4
1Karc Nelson'- Project Manager
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ENGINEERING INFORMATION REQUEST 87

The information received to date from Westinghouse on the W-314 project identifies six
potential (some are not likely to be built) transfer line replacement segments. These six
components of W-314 are identified as follows:
- T-Plant Transfer line - approximately 3,000 meters of buried pipeline connecting T-

Plant with the SY tank farm. This activity would take place in 200 West
- PFP Transfer line - approximately 1,620 meters of buried pipeline connecting PFP

with the SY tank farm. This activity would take place in 200 West.
- 241-SY Piping - approximately 2,200 meters of buried pipe within the SY tank farm.

This activity would take place in 200 West.
- A Farm Trunk Line - approximately 3,780 meters of buried pipeline within the A tank

farms of 200 East.
* 241-AY/241-AZ Piping -approximately 2,200 meters of buried pipeline within the AY

and AZ tank farms in 200 East.
- 204-AR piping-the 204-AR facility receives and unloads waste delivered by truck or

railcar. The replacement line of approximately 137 meters would replace an existing
line.

Two additional components of W-314 are diversion box and valve pit liner installations. This
activity involves installing a stainless steel liner or an epoxy coating in selected valve pits and
diversion boxes to provide compliant liquid containment. The emissions from these activities
would be negligible.

The recommended approach to the construction emissions for W-314 would be to take the
volume of excavation identified and estimate the fugitive dust emissions that would likely
occur as a result of construction. The estimated dust emissions could then be discussed with
the notation that controls would be utilized to minimize dust emissions. Addressing W-314 in
this manner would not require emissions modeling.

The proposed schedule for the transfer system work is:
SY tank farm - construction 6/1999-12/2001 and turn over to ops 6/2002
AY/AZ tank farm - construction 10/2000 - 10/2003 with turn over by 4/2004
remaining components construction 12/1998-12/2004 with turn over by 6/2005
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EXCAVATION:

W-314 Component Excavation Backfill Line Length (meters)
(cubic (cubic
meters) meters)

T-Plant transfer line 3,030 3,384 3,000

PFP transfer line 1,184 778 1,620

241-SY piping 2,293 2,293 2,200

A Farm Trunk Line 1,538 7,935 3,780

241-AY/AZ piping 2,293 2,293 2,200

204-AR Piping 146 146 137

The one discrepancy between excavation and backfill occurs with the A farm trunk line.
Assume that this difference is sand taken from Pit 30.
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Request Number 88

Jacobs Engineering Group

Engineering Information Request - TWRS EIS

Requested By: Mike Marker Date: 5/?3/95

Phone Number: 736-0616 Fax Number:

Request Information: Provide chemical constituents and cnncentrations that would he in the air

enissinns for the followino routine nperatinns- Tank farm evaporator fill and cap, In Situ

vitrification intermediate separations vit intermeriate separations vit No separations vit no

separations caleination extensive separations vit extensive separations pretreatment conh

vitrification comb pretreatment cnmb fill and cap WPSF basin storage WFSF retrieval

and overpack staged implementation vit staged implementation pretreatment

Need Date: ASAP

-- ------------- -- --------------------------------------------------------

Response: see attached

Data Source/Accuracy:

Prepared By: Colin Henderson

Date Sent/Faxed: I S

Concurrence: ~'xC2t
Marc Nelson - Project Manager
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ENGINEERING INFORMATION REQUEST -88

Tank farm rontine operationv

See attached spreadsheet titled Tank Farm Emissions From Current Operations. These tables
provide the estimated chemical and radiological emissions from the existing tank farms. The
release parameters associated with the tanks are indicated along with the type of ventilation.
Passive ventilation refers to tank ventilation that occurs as a result of changes in atmospheric
pressure as opposed to active ventilation where an exhauster is used to continually ventilate the
tank.

Evaporator-
The operating emissions for the 232-A evaporator are provided in the attached spreadsheet for
Tank Farm Emissions.

Fil and Cap-

The emissions from filling a tank with gravel were estimated using the current tank farm
emissions. The emissions during the fill operation were estimated to be ten times higher on an
hourly basis than routine emissions. The filling of a tank with gravel would take
approximately 3 days of actual operations to complete. Estimated emissions on a tank farm by
tank farm basis are provided in the attached spreadsheet titled Fill and Cap.

Tn Simi Vitrificrtion
The emissions during operations for the In Situ Vitrification alternative are provided in the
attached spreadsheet titled ISV emissions.

Tntermerliate Separations

The emissions are provided in the attached spreadsheet titled High Level Emissions and
Lowlevel emissions. The spreadsheets identify the constituents in the stack gas from the High
Level vitrification plant and the Low Level vitrification plant. The VOC emissions released
from the tanks during waste retrieval operations is estimated at 3 times the annual rates
provided in the spreadsheet for emissions from current operations. The emissions associated
with retrieval would apply to all of the alternatives with out of tank waste treatment.

Note: this is for retrieval and transfer of the wastes from the tanks to the treatment facilities
and treatment of the wastes. The emissions from pretreatment and treatment are combined in
the LLW vitrification plant and released from a single stack.

H:\USERSICHENDERS\EfRIENINFRQ.088



Nn Separntions (vitrification)-
The routine emissions from the No Separations (vitrification) plant would be released out of an
elevated stack. The chemical constituents and the concentrations are provided in the attached
spreadsheet titled

No Separstions (calcination).
The routine emissions from the No Separations (calcination) plant would be released out of an
elevated stack. The chemical emissions from the calcination would be essentially the same
except for the NOx which would be 5 times the levels reported for the No Separations
(vitrification) alternative.

Extensive Separations-

The emissions from extensive separations should be in the same general levels as the emissions
from the Intermediate Separations alternative. A spread sheet of the stack emissions for the
extensive separations emissions based on the material balance calculations has not been
performed due to lack of time. If any individual components identified in the Intermediate
Separations spreadsheet tables are of interest they can be provided on an as needed basis.
Table 9-5 attached from the extensive separations data package provides a summary of the non
radiological emissions. Any of the emissions identified can be converted to concentrations
using the formula at the bottom of the table. The Extensive Separations alternative is assumed
to have a single stack where the off-gasses from the LLW, Separations, and HLW processes
would be combined prior to release.

Tn Sin/ Fx Situ Comhinatinn-
(comb. fill and cap, comb. vitrification, and comb. pretreatment)

This alternative is a combination of the Fill and Cap alternative for those tanks left in place
and Intermediate Separations alternative for those wastes retrieved. The chemical constituents
and concentrations released during operations should be similar to the two above mentioned
alternatives.

WFSF Storage Basin-
The emissions data provided for the WESF capsule storage basins was limited to radionuclides.
No chemical emissions were reported and the nature of the activities associated with continued
storage of the cesium and strontium capsules in water filled basins should result in minimal
chemical emissions.

WFSF Petieval anti Overpnk-
Retrieval of the cesium and strontium capsules from the water basins and overpacking into
canisters would result in negligible chemical emissions.

-H.USERS\CEENDERSIR\ENINFRQ.088



Staged Tniplementation (pretrearment and virrification) -

This alternative consists of building two Low Activity waste processing plants (20 mt/day
capacity) and one HLW waste treatment facility (one mt/day capacity) to process
approximately 10% of the tank waste. The waste types identified to date for retrieval and
treatment during this phase are liquid DST wastes. These wastes are fairly well characterized

and are considered the easiest wastes to process. The chemical constituents and concentrations

released during operations of this alternative would be similar in type and concentration to the

Intermediate Separations alternative.

H:IUSERSICHENDERSIEIR\ENINFRQ.088



W;C-SD-WMN-EV-1O0 Rev. 0

Table 9-5. Nonndiological Operadng Emissions. (2 sheets)

Thermal release0 ' 1.94 X 10"1

Pardculatesm 3.08 x 10'kg

PM-10 content, percent 0.003

VOCM 9.8 x 103 kg

Fugitive dust n/a

Toxic Air Pollutants3

Formic Acid 1.54 x 10' kg

Hydrofluoric Acid 1.26 x 1O3 kg

Hydrogen Peroxide 2.8 x 101 kg

Nitric Acid 2.16 x 10- kg

Oxalic Acid Negligible

Sodium Hydroxide 9.8 x 10' kg

Hazardous Air Pollutants(

Arsenic Negligible

Beryllium Negligible

Cadmium Negligible

Chromium 4.48 x 10' kg

Nickel 1.4 kg

Manganese 9.8 kg

Mercury Negligible

Lad Negligible

Rase &~-

£w-4 aItr'4 Zt-4 X

/
IL.
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WEC-SD-WM-EV-ICO Rev. 0

Table 9-5. Nondiological Operadng Ermissions. (2 sh--cs)

NOx (as NO2  1.47 x i kg

Sox (as SO)' 1.33 x 1OC kg

CON 2.44 x 10' kg

n/a - not applicable

'Refer to calculation E/B-SD-W236B-CAL-PR-EIS-016.

-rjtjgie emission estimte- assumes cooling tower emissions are-95 percent of total particulate
emissions (i.e.. cooling tower zamissinsQ.95 - total emissions). Particulate emissions are essentially
Pmi,. Refer to olcziladto E/B-SD-W236-CAL-PR-EIS-004.

3VOC emissions are not presented in material balance but ae estimated based oc vapor liquid
equilibrium during storage. Refer to calculation E/B-SD-W236-CAL-PR-EIS-004.

SEaissians of Toxic Air Pollutants (TAP) 92nxdous Air Pollutants (HAP) NOx, SO: and CO are not
presented in the aterial balance but ae esdtmaed based on vapor liquid equilibrium during szorage.
Refer to calculation EfB-SD-W236-CAL-PR-BLS-004.

For additional information, see Appendix F, and also Jansen, G., 1995, Back=y Informationfor Dara
Tablev in Terive Seperedors Afrcrntivc Enginering Data Padkage, W HC-SD-WM-DP-129.
Rev. 0. Westinghouse Hanford Company, Richland, Washington.

9-17



Exlensiva Retilevat -Ex Siltu Vitilficallon Stack Flow Estimates

TPA STACK STREAMS TPA STACK STREAMS

SEPARATIONS AND LLW VITRIFICATION SEPARATIONS AND LLW VITRIFICATION

STREAMS STREAMS
907-702+7064345 44+ 907-702+706+434+522A045+903
917-09ll*14 91799114914 1
actw=f200 miVldavy3.875P9i.85 3tbAr4.747E.2 m of - acto,.(200 m/day3.67E591.f03Ibu-a4.747E.2 otal_ _ ttkw 907 .917 latawncm

702 708 434 522 (45 903 007 oil 914 017
MT nas 1.39E404 0 2.78E+06 0 2.81E405 0 3.45E+06 MT ta. 0 4.87E+05 4.87E+05
MT sod 0 0 1.04E-03 0 1.55E-04 0 1.05E-06 MT sod 0 3.92E402 1.90E-101
Totl MT 1.39E404 0.00E400 2.78E408 0.00E400 2.61E405 0.00E+00 3.05E+08 3.05E+00 Total MT 0.00E400 4.872405 4.07E+05
Faclot 4.75E-02 4.75E-02 4.75E-02 4.75E-02 4.75E-02 4.75242 4.75E-02 Factor 4.75E-02 4.75E-02 4.75E-02
mgassam lateblAit) -- 059.033 0 131908.6 0 12309.07 0 144783.5 man flowrate (Uw) 0 23136.5 23117.9 167901.40
moleouarwelhl 27.83 25.28 28.78 28.76 37.61 29.5 moleouAnwelght 29 29 29
IeinpariwmedenF 177 130 438 442 150 420.4278 tempefatura de F 150 382.64
IowkcIn 163.18? 29433.64 0 2113.125 199.95 3142.25 nwschn 5117.624 5113.51 36595.76 _____4C4

HLW STREAMS

TPA LW STREAMS 702 708 340 522 845 903 907 TPA HLW STREAMS 011 914 917
MT gas 7.19E402 0 1.50E405 0 2.09E404 0 2.02E+05 MT ties 0 3.16E+4 3.16E1404
MT solki 0 0 1.286E.04 0 9.89E.05 0 8.78E-08 MT soid 0 2.54E+01 1.27E-02_

Total MT 7.19E402 0.002400 1.80E405 0.0E+00 2.09E+04 0.00E400 2.02E+05 2.02E+05 Total MT 0.061E+00 3.1E+ 3.162+04 3.161244

Fato. 7.32E-02 7.322-02 7.322-02 7.32E.02 7.322-02 7.32E-02 7.32E-02 Faco 7.32E.02 7.32202 7.32E-02
mas flowate (llbV) 52.6308 0 13178 0 1529.85 0 14780.4 massfowratebiMul 0 2314.979 2313.121 17099.52
nueculatweigt4 27.63 28.25 25.75 28.75 38.13 29.66229 nolecularweknh 29 29 29 _

Trmperatwa den F 180 130 447 447 150 . 423.7172 Tenparature deg F 150 _ 385.90
flow scbn 12.21870 0 2939.778 0 257.3708 .3209.367 3197.618 Nomsc 0 512.06 511.65 3709.26 - 5943

Note: 1w I0 den F temp o streams 917 botith HLW and LLW) Is a best estinate, no data was provkied I

GASUAL YLSPage ISims95



HIGH LEVEL Emissions

TPA HLW stack flows

LIQUID COMPONENTS ______ ____ _______________

U_ U_ _ _ _ M P O N E N _s R e g u la te d s tre a m
907 917 totals mt ANNUAL AVE 24 hour avg. peak hourly peak cone.

VOLUME TOTAEJ23 year ann ave/219 (daily ave/24)x2.6 peak hily/slack flow
sP. GRAVITY nmetrIc tons kgtyear kg/ 24 hr kg/hr grams cubic meter
Cs and Ba,(MCI)
Sr and Y, (MCI)
To, (MCI)
Am, (MCI)
Np, (MCI)
Pu-239, (MCI)
Pu-240, (MCI)
Pu-241, (MCI)
TRU, (MCI)
Total MCI
Total Mass Flow,(MT) 2.02E+05 3.16E+04 233600 1.02E+07 4.64E+04 5.02E+03 4.98E+02
Total Cr, (MT)
Total Na, (MT) WAC-460-t-60-
Total Sl,(MT) PP
Total P, (MT)
Total N02-, (MT)
Total N03-, (MT)
Ag+ WAC-eIo-130
AI(OH)4- WAC-460
Am+3
As+5 WAC-460
B+3
Ba+2 WAC-460 7 ~
Be+2 4OCFR/WAC460
BI+3
C 14 4.54E-04 1.97E-02 9.01E-05 9.76E-06 9.67E-67
Ca+2
Cd+2 WAO-4.0
Co+3

4128/95 TPARI.XLS Page I



HIGH LEVEL Emissions

Cl-
C12 WAC-460-l6O 4.17E+00 4.17 1.81 E+02 8.28E-01 8.97E-02 8.88E-03 44 -S
CO WAC-460-160 2.03E+02 203 .83E+03 4.03E+01 4.37E+00 4.32E-01 *0II0'24
C02 WAC-460-160 1.69E+04 16000 7.35E+05 3.36E+03 3.63E+02 3.60E+01
C03-2 WAC-460-10
Cr(OH)4- WAC-AeO-160
Cs+
Cu+2 WA-AO--1 60
F-
F2 WAC-460-160 6.21tE+01 62.1 2.70E+03 1.23E+01 1.34E+00 1.32E-01f- 0,E-C 4-
Fe+3 y_/__>
H2 c_-
H20 3.14E+03 3140 1.37E+05 6.23E+02 6.75E+01 6.69E+00
H2S WAC
Hg WAC-460-160
Hg+2 WAC

12 WAD-460 2.14E+01 21.4 9.30E+02 4.25E+00 4.60E-01 4.56E-02
K+
Kerosene
La+3
LI+
Mg+2
MnO2 WAC-460-I60
Mo+6
N2 1.42E+05 2.50E404 167000 7.26E+06 3.32E+04 3.59E+03 3.56E+02
Na+
NH3 WAC.460-160 1.83E401 18.3 7.96E+02 3.63E+00 3.94E-01 3.90E-02
NI+3 WAC-460-130
NO PP 9.90E-02 0.0998 4.34E+00 1.98E-02 2.15E-03 2.13E-04
N02 PP 4.28E+00 4.28 1.86E+02 8.50E-01 9.21E-02 9.12E-03
N02-
N03-
Np+4 _
02 3.95E+04 6.63E403 46130 2.01E+06 9.16E+03 9.92E+02 9.82E+01

Pb+4 WACDIOCFR I I I

4/28/95 TPARI.XLS Page 2



HIGH LEVEL Emissions

P04-3
POLY
Pu+4

SI+4
S02 PP 4.60E400 4.6 2.00E+02 9.13E-Ol 9.89E-02 9.80E-03
804-2
Sr+2
S

U02+2 WAC-460
V+5
W+6 WAC460
ZN+2 -
Zr=4
ZR02:2H20

SOLIDS COMPONENTS
Cs and Ba,(MCI) 1.69E-10 3.41E-05 3.41E-05 1.48E-03 6.77E-06 7.33E-07 7.26E-08
Sr and Y, (MCI) 2.64E-10 5.33E-05 5.33E-05 2.32E-03 1.06E-05 1.15E-06 1.14E-07
To, (MCI) 1A8E-14 2.99E-09 2.99E-09 1.30E-07 5.94E-10 6.43E-11 6.37E-12
Am, (MCI) 2.38E-l3 4.81E-08 4.81E-08 2.09E-06 9.55E-09 1.03E-09 1.02E-10
Np. (MCI) 2.32E-16 4.70E-11 4.72-11 2.04E-09 9.33.E-12 1.01E-12 1.00E-13
Pu-239, (MCI) 6.17E-4 1.25E-08 1.25E-08 5.43E-07 2.48E-09 2.69E-10 2.66E-11
Pu-240, (MCI) 1.57E-14 3.18E-09 3.18E-09 1.38E-07 6.31 E-i0 6.84E-11 6.77E-12
Pu-241, (MCI) 1.83E-13 3.71E-oe 3.71E-08 1.61E-06 7.37E-09 7.98E-10 7.90E-11
TRU, (MCI) 4.99E-13 1.01E-07 1.01E-07 4.39E-06 2.01E-08 2.17E-09 2.15E-10
Total MCI 4.33E-iC 8.75E-05 8.75E-05 3.80E-03 1.74E-05 1.88E-06 1.86E-07
Total Mass Flow,(MT) 6.78E-08 1.27E-02 0.0127 5.52E-Dl 2.52E-03 2.73E-04 2.70E-05
Total Cr, (MT) 9.91E-1I 2.00E-05 2E-05 8.0E-04 3.97E-06 4.30E-07 4.26E-08
Total Na, (MT) WAC-460-l60 6.29E-09 1.18E-03 0.00118 5.13E-02 2.34E-04 2.54E-05 2.51 E-06
Totia SI,(MT) PP 1.57E-08 2.95E-03 0.00295 1.28E-01 5.86E-04 6.34E-05 6.28E-06
Total P, (iT) 7.33E-10 1.37E-04 0.000137 5.96E-03 2.72E-05 2.95E-06 2.92E-07
Total N02-, (MT)
Total NO3-, (MT)

4/28/95 TPARl.XLS Page 3



HIGH LEVEL Emissions

Ag+
Ag2O 3.70E-12 7.48E-07 7.48E-07 3.25E-05 1.49E-07 1.61 E-08 1.59E-09AI+3
A1203 4.68E.09 0.76E-04 0.000876 3.81E-02 1.74E-04 1.88E-05 1.87E-06
Am+3
Am2O3 7.62E-14 1.54E-08 1.54E-08 6.70E-07 3.06E-09 3.31 E-10 3.28E-11
As+5 WAC
As2o5 1.92E-12 3.88E-07 3.88E-07 1.69E-05 7.70E-08 8.34E-09 8.26E-108+3
8203 WAC-460-I60 4.75E-09 8.89E-04 0.000889 3.87E-02 1.76E-04 1.91E-05 i.89E-06
Ba+2 ?
Bao WAC 8.63E-12 1.76E-06 1.76E-06 7.65E-05 3.49E-07 3.79E-08 3.75E-06
Be+2 40CFRWAC
BeO. 5.40E-14 1.09E-08 1.09E-08 4.74E-07 2.16E-09 2.34E-10 2.32E-1I
BI+3
B12O3 5.47E-10 1.11E-04 0.000111 4.83E-03 2.20E-05 2.39E-06 2.36E-07
C 14
Ca+2
CANCRINITE
CaO WAC-460-160 5.11E-10 9.57E-05 9.57E-05 4.18E-01 1.90E-05 2.06E-06 2.04E-07
Cd+2 WAC-460-130
Cdo 2.27E-1I 4.50E-08 4.58E-08 1.99E-04 9.09E-07 9.85E-08 9.75E-09
Ce+3
Ce203 7.442-10 1.39E-04 0.000139 6.04E-03 2.76E-05 2.99E-06 2.96E-07
Cl-
C03-2
Cr+3 WAC-460-160
Cr2O3 1.45E-10 2.93E-05 2.93E-05 1.27E-03 5.82E-06 6.30E-07 6.24E-08
Cs+
Cs20 2.40E-12 4.84E-07 4.84E-07 2.10E-05 9.61E-08 1.04E-08 1.03E-09
Cu WAC-460-l60
Cu+2 WAG-46A-60
Cuo 2.34E-12 4.72E-07 4.72E-07 2.05E-05 9.37E-08 1.02E-08 1.01E-09
CuS04
F- WAC
Fe+3
Fe203 IWAC-460-160 I3.27E.-091 6.A3-041 0.000613 2.67E-02 1.22E-04113E0 .1
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0
HIGH LEVEL Emissions

Hg+2 wAc-460-l60
I- WAC?
K+
K20 6.32E-11 1.28E-05 1.28E-05 5.57E-04 2.54E-06 2.75E-07 2.73E-08
La+3
La2O3 6.16E-il 1.25E-05 1.25E-05 5.43E-04 2.48E-06 2.69E-07 2.66E-08
Ll+ -
L120 1.38E-09 2.5'IE-04 0.000254 1.10E-02 5.04E-05 5.46E-06 5.41 E-07
Mg+2
MgO WAC-480-160 4.70E-1I 9.61E-06 9.51E-06 4.13E-04 1.89E-06 2.05E-07 2.03E-08
MnO2 WAC-460-160 5.64E-10 1.06E-04 0.000106 4.61E-03 2.10E-05 2.28E-06 2.26E-07
Mo+6
MoO3 3.04E-12 6.16E-07 6.16E-07 2.68E-05 1.22E-07 1.32E-08 1.31E-09
Na+
Na20 8.48E-09 1.59E-03 0.00159 6.91 E-02 3.16E-04 3.42E-05 3.39E-06
NI+3 WAC-460-i60
N12FeCN6
N1203 2.32E-1I 4.69E-06 4.69E-06 2.04E-04 9.31E-07 1.01E-07 9.99E-09
NIO 6.12E-0 1.15E-04 0.000115 5.00E-03 2.28E-05 2.47E-06 2.45E-07
N02-
NO3-
Np+4
NpO2 3.74E-13 7.56E-08 7.56E-08 3.29E-06 1.50E-08 1.63E-09 1.61E-i
OH-
P205 1.68E-09 3.14E-04 0.000314 1.37E-02 6.23E-05 6.75E-06 6.69E-07
P205:24H20
Pb+4 PP/WAC
PbO2 WAC 9.48E-12 1.92E-06 1.92E-06 8.35E-05 3.81E-07 4.13E-08 4.09E-09
P04-3
Pu+4
PuO2 1.21E-12 2.45E-06 2.45E-06 1.07E-04 4.86E-07 5.27E-08 5.22E-09
S+4
S102 3.37E-08 6.31E-03 0.00631 2.74E-01 1.25E-03 1.36E-04 1.34E-05
804-2
Sr+2
SrO 1.07E-10 2.17E-05 2.17E-05 9.43E-04 4.31E-06 4.67E-07 4.62E-08
Tc207 , 1.36E-121 2.76E-07 2.76E-07 1.20E-05 5.48E-08 5.94E-09 5.88E-10
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HIGH LEVEL Emissions

Tc04-
TOC ----
U02+2 WAC-460
U03 WAC-460 4.52E-09 8.46E-04 0.000846 3.68E-02 1.68E-04 1.82E-05 1.80E-06
V+5 __----_---

V205 WAC-460-160 8.39E-13 1.70E-07 1.7E-07 7.39E-06 3.38E-08 3.66E-09 3.62E-T0
W02 1.10E-12 2.232-07 2.23E-07 9.70E-06 4.43E-08 4.80E-09 4.75E-10
W03 5.16E-Is 1.04E-09 1.04E-09 4.52E-08 2.06E-10 2.24E-11 2.22E-12
ZN+2 WAC-460-160
ZNO WAC-460-60 2.97E-12 6.00E-07. 6E-07 2.61E-05 1.19E-07 1.29E-08 1.28E-09
Zr+4 I
ZRO2 WAC-460-160 1.86E-09 3.49E-04 0.000349 l.52E-02 6.93E-05 7.51E-06 7.43E-07
ZR02:2H20

material balance based on TPA data package Rev B raved. 3/16/95:d_
annual ave based on 23 year operallons period | I I
24 hour ave. based on annual ave/number of operatIng days per year (365 days@60 % OE=219 days)
peak hourly rate based on plant capacity of 20 mI/o erating day

4/28/95 TPARI.XLS Page 6



LOWLEVEL Emissions

TPA LLW stack flows

LIQUID COMPONENTS
Regulated stream

907 917 totals mt ANNUAL AVE 24 hour avg. peak hourly peak cone.
VOLUME TOTALIJ9 ann ave/219 (daIly ave24)xl.3 peak hourly/stack flow
SP. GRAVITY metri tons kg/year kg/ 24 hr kg/hr grams/cubic meter
MASS FLOW MT 3.OSE+O8 4.87E+05 3.54E+06 1.86E+08 8.50E+05 4.60E+04 4.64E+02
Total Cr WAc-460
Total Na
Total SI
Total P WAC-460-i6_
Total N02-,(MT) PP
Total N03-, (MT) 2.OSE+01 2.05E+01 1.08E+03 4.93E+00 2.67E-01 2.69E-03
Cs and Ba, (MCI)
Sr and Y, (MCI)
Tc, (MCI)
Am, (MCI)
Np, (MCI)
Pu-239, (MCI) ___________________

Pu-240,(MCI) -
Pu-241,(MCI)
Total TRU, (MCI)
Tolal (MCI)
Ag+ WAC.4O-130
Al+3 WAC-40M
Am+3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

As+5 WAC-460
B+3
8a+2 WAC-46O?
Be+2 AOCFR/WAC460 -

C 14 7.46E-04 3.93E-02 1.79E-04 9.71E-06 9.79E-08
Ca+2
cd+2 WAC-4130
Ce+3 I I I I I I I I
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LOWLEVEL Emissions

Cl..
C12 WAC-460-60 3.10E+02 3.10E+02 1.63E+04 7.45E+01 4.04E+00 4.07E-02
Cm+3 41>0
CO WAC-460-1i0 2.35E+03 2.35E+03 1.24E+05 5.65E+02 3.06E+01 3.08E-01
C02 1.98E+05 1.89E+05 9.95E+06 4.54E+04 2.46E+03 2.48E+01
C03-2 WAC-460-160
Cr(OH)4- 1
Cs+
Cu+2 WAC-460-IM _

DPCD
F- - -
F2 WAC-460-160 1.12E+03 1.12E+03 5.89E+04 2.69E+02 1.46E+01 1.47E-01 ~ 3 -4, -I/o
Fe+3 ______ ____ _____ ________

H+ 3.33E-Ol 3.33E-01 1.75E+01 8.00E-02 4.33E-03 4.37E-05
H2
H20 5.83E+04 5.83E+04 3.07E+06 1.40E+04 7.59E+02 7.65E+00
H25 WAC

Hg WAC-460-160
Hg+2 WAC

12 WAC-460 5.45E+02 5.45E+02 2.87E+04 1.31 E+02 7.09E+00 7.15E-02
K+
Kerosene
La+3

Mg+2
MnO2 WAC.460-160
Mo+6 -
N2 2.21E+06 3.85E+05 2.60E+06 1.37E+08 6.24E+05 3.38E+04 3.40E+02
Na+-
Nb+5
NH3 WAC-460-160 1.63E+01 1.63E+01 8.58E+02 3.92E+00 2.12E-01 2.14E-03
NI+3 WAC-460-130 9.66E-02 9.66E-02 5.08E+00 2.32E-02 1.26E-03 1.27E-05
NO PP 3.11E00 3.11E+00 1.64E+02 7.47E-01 4.05E-02 4.08E-04
N02 PP 1.39E+02 1.39E+02 7.32E+03 3.34E+01 1.81E+00 1.82E-02
N02- - 1 - 1 2.CSE+011 12.05E+01 I 1.08E+031 4.93E+_ 2.7-12.9.N03- E.5*1____ .5+1 1020 .3+001 2.6711-01 2.69E-03
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LOWLEVEL Emissions

Np+4
02 5.95E+05 1.02E+05 6.97E+05 3.67E+07 1.68E+05 9.07E+03 9.141+01OH--
OLIGIMER
Pb+4 WAC/40CFR

P04-3
POLY

Pu+4
S1+4
S02 PP 2.09E+02 2.09E+02 1.10E+04 5.02E+01 2.72E+00 2.74E-02
S04-2
Sr+2

Tc02
Tc04-
TOC
U02+2 WAC-460
V+5
W+B, WACOM_
ZN+2
Zr+4'
ZR02:2H20
SOLIDS COMPONENTS
Csand a,(MCi) 1.23E-12 2.49E-07 2.49E-07 1.31E-05 5.98E-08 3.24E-09 3.27E-11
Sr and Y, (MCI) 4.74E-12 9.59E-07 9.59E-07 5.05E-05 2.30E-07 1.25E-08 1.26E-10
Tc, (MCI) 6.48E-14 1.31E-08 1.31E-08 6.89E-07 3.15E-09 1.71E-10 1.72E-12
Ain,(MCI) 2.15E-14 4.35E-o9 4.35E-09 2.29E-07 1.05E-09 5.66E-11 5.71E-13
Np, (MCI) 2.58E-17 5.21E-12 5.21E-12 2.74E-10 1.25E-12 6.78E-14 6.83E-16
Pu-239, (MCI) 4.17E-17 .43E-l0 8.43E-10 4.44E-08 2.03E-10 1.10E-1I 1.11E-13
Pu-240, (MCI) 1.03E-15 2.09E-Io 2.09E-10 1.10E-08 5.02E-11 2.72E-12 2.74E-14
Pu-241,(MCI) 3.71-I5 3.71E-15 1.95E-13 8.92E-16 4.83E-17 4.87E-19
ToalTRU,(MCI) 3.04E-14 5.41E-09 5.41E-09 2.85E-07 1.30E-09 7.04E-il 7.10E-13
TotalMCI 6.07E-12 1.23E-06 1.23E-06 6.47E-05 2.96E-07 1.60E-08 1.61E-10
Total Mass Flw (MT) 1.05E-06 1.96E-01 1.96E-01 1.03E+01 4.71E-02 2.55E-03 2.57E-05
Total Cr (Mt WA0460-I60 3.89E-10 7.28E-051 7.28E-05 3.83E-03 1.75-O1 9.48E-07 9.55-09
Total Na (MT) 1.94E-07 3.63E-021 3.63E-02 1.91E+00 8.72E-031 4.732-04 4.76E-06
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LOWLEVEL Emissions

Total SI (MT) 2.89E-07 5.41E-02 5.41E-02 2.85E+00 1.30E-02 7.04E-04 7.10E-06
Total P (MT) WAC460-160 3.65E-09 6.83E-04 6.83E-04 3.59E-02 1.64E-04 8.89E-06 8.96E-08
Total N02-, (MT) PP
Total N03-, (MI)
Ag+ WAC4AI60_
Ag2O WAC460-i60 8.79E-13 1.78E-07 1.78E-07 9.37E-06 4.28E-08 2.32E-09 2.33E-1i
A+3
A1203 5.23E-08 9.79E-03 9.79E-03 5.15E-01 2.35E-03 1.27E-04 1.28E-06
Am+3
Am203 6.89E-15 1.39E-09 1.39E-09 7.32E-08 3.34E-10 1.81E-11 1.82E-13
As+5 WAC
As2O5 2.95E-12 5.96E-07 5.96E-07 3.14E-05 1.43E-07 7.76E-09 7.82E-1I
B+3
8203 WAC-460-160 4.17E-12 8.43E-07 8.43E-07 4.44E-05 2.03E-07 1.10E-08 1.11E-10
Bal2 ? -
Bao WAC 2.20E-12 4.46E-07 4.46E-07 2.35E-05 1.07E-07 5.81 E-09 5.85E-i1
Ee+2 40CFRAAC
BeO 5.67E-I3 1.15E-07 1.15E-07 6.05E-06 2.76E-08 1.50E-09 1.51E-11

B1203 1.88E-10 3.80E-05 3.80E-05 2.OOE-03 9.13E-06 4.95E-07 4.98E-09
C 14
Ca+2
CANCRINITE
CaO. WAC-460-160 1.05E-07 1.96E-02 1.96E-02 1.03E+00 4.71E-03 2.55E-04 2.57E-06
Cd+2 WAC-460-130
CdO 5.95E-12 1.20E-06 1.20E-06 6.32E-05 2.88E-07 1.56E-08 1.57E-10
Ce+3
Ce203 6.97E-12 1.41E-06 1.4E-06 7.42E-05 3.39E-07 1.84E-08 1.85E-10

C03-2
Cr-il WAC-46-160.
Cr203 5.68E-10 1.06E-04 1.06E-04 5.58E-03 2.55E-05 1.38E-06 39-08

Cs2O 1.71E-14 3.45E-09 3.45E-09 1.82E-07 8.29E-10 4.49E-11 4.53E-13
Cu WAC-460-160
Cu+2 WAC-460-160
cuO l ' _ S.63E-13| 1.12E-07 1.12E-07 5.89E-06 2.69E-08 1.46E-09 1.47E-11
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LOWLEVEL Emissions

CuS04
F- WAC
Fe+3
Fe203 WAC-460-160 5.14E-1i 1.04E-05 i.04E-05 5.47E-04 2.50E-06 1.35E-07 1.36E-09
Hg+2 WAC-460-160
I- . WAC ?
K+
K20 6.62E-13 t.43E-07 1.43E-07 7.53E-06 3.44E-08 1.86E-09 1.88E-11
La+3
L203 8.45E-3 1.30E-07 1.30E-07 6.84E-06 3.12E-08 1.69E-09 1.71E-1I
Ll+
L120 3.IOE-i4 6.27E-O9) 6.27E-09 3.30E-07 1.51E-09 8.16E-1 I 8.22E-13
Mg+2 _ -
MgO WAc-460-160 4.OE-12 8.OSE-07 8.08E-07 4.25E-05 1.94E-07 1.05E-08 1.06E-10
MnO2 WAC-460-6O 5.41E-1i 1.09E-05 1.09E-05 5.74E-04 2.62E-06 1.42E-07 1.43E-09
Mo+6 1
MoO3 1.82E-Il 3.69E-06 3.69E-06 1.94E-04 8.87E-07 4.80E-08 4.84E-10
Na+
Na20 2.62E-07 4.DOE-02 4.90E-02 2.58E+00 1.18E-02 6.38E-04 6.43E-06
NI+3 WAC-460-t60
NI2FeCN6
N203 1.43E-l 2.89E-06 2.89E-06 1.52E-04 6.95E-07 3.76E-08 3.79E-10
NIO 3.74E-14 7.57E-09 7.57E-09 3.98E-07 1.82E-09 9.85E-11 9.93E-13
N02-
N03-
Np+4
NpO2 4.15E-14 8.38E-06 8.38E-09 4.41E-07 2.01E-09 1.09E-10 1.10E-12
oH-
P205 8.35E-09 1.56E-03 1.56E-03 8.21E-02 3.75E-04 2.03E-05 2.05E-07
P205:24H20
Pb+4 PP/WAC
PbO2 WAC 5.65E-12 1.14E-06 1.14E-06 6.00E-05 2.74E-07 1.48E-08 1.50E-10
P04-3
Pu+4
PuO2 -.15E-I4 1.65E-08 1.65E-08 8.68E-07 3.97E-09 2.15E-i 2.16E-12S 1
SI+4 I I I I

4/28/95 TPARI.XLS Page 5

.0-



LOWLEVEL Emissions

8102 6.IBE-07 I.I6E-Oi 1.16E-01 6.11E+00 2.79E-02 1.51E-03 1.52E-05
S04-2
Sr+2
SrO l.OOE-12 2.02E-07 2.02E-07 1.06E-05 4.85E-08 2.63E-09 2.65E-11
Tc207 5.98E-12 1.21E-o6 1.21E-06 6.37E-05 2.91E-07 1.58E-08 1.59E-10
TcO4-
TOC -- -
U02+2 WAC-460
U03 WAC-40 2.26E-10 4.s6E-o5 4.56E-05 2.40E-03 1.10E-05 5.94E-07 5.98E-09
V+5
V205 WACO460-160 2.76E-13 5.59E-O8 5.59E-08 2.94E-06 1.34E-08 7.28E-10 7.33E-12
W02 . 7.27E-17 7.27E-17 3.83E-15 1.75E-17 9.46E-19 9.54E-21
W03 2.35E-12 4.75E-07 4.75E-07 2.50E-05 1.14E-07 6.18E-09 6.23E-11
ZN+2 WAC-460-160
ZNO WAC-460-160 1.12E-li 2.25E-06 2.25E-06 1.18E-04 5.41E-07 2.93E-08 2.95E-10
Zr+4
ZRO2 WAC-460-160 3.25E-09 3.28E-07 3.31E-07 1.74E-05 7.96E-08 431E-09 4.35E-11
ZR02:2H20

material balance based on TPA data package Rev B recvd 3/16/95
annual average based on 19 year operations period I I
24 hour ave. based on annual ave/number of operatlong days per year (365 days @60% OE=219 days)
peak hourly rate based on plant capacity of 200 m /operatIng day
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No Separatiou1 Emissions

No Separations Stack Flows

LIQUID COMPONENTS
Regulated stream

907 917 toals mt ANNUAL AVE 24 hour avg. peak hourly peak hourly concentration

VOLUME TOTAL/14 year ann ave/219 (daily aveI24)x1.7 peak hourly/stack flow rate

SP. GRAVITY meric tons kgtyear kg/ 24 hr kg/hr grams/cubic meter

MASS FLOW MT 2.88E+06 4.63E+05 3.34E+06 2.39E+08 1.09E+06 7.72E+04 2.07E+03
Al WAC.460-160
Fe
Cr WAC-460

Sl
P WAC-460-160
N02, N03 PP
Cs and Ba
Sr and Y
TC

Total MCI
Ag+ WAC-460-130
AI+3 WAC-4W0____ ___ ____ __________

Am+3
As+5 WAC-460 _

B+3
Ba+2 WAC-4O?
Be+2 40CFRMAC460

Bi+3
C 14
Ca+2
Cdd ' WAC-460-130

Ce+3

C12 WAC-460-i6O 4.87E+02 14.87E+02 3.48E+04 1.59E+02 1.13E1+013.2-1 F

BI+3 I____ I____ § io__P._____

co WAC-460-160 2.30E+03 2.30E+03 1.64E+05 7.50E+02 5.31E+01 1.43E+00 Or-5E-01

CTm+ZI3rl
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No Separatio,. dmissions

CO+3 WAC-460-160 -

C02 WAC-460-16O 1.82E+05 1.82E+05 1.30E+07 5.94E+04 4.20E+03 1.13E+02

C03-2 WAC-460-I6O
Cr+3 WA-A460-1 60
Cs+
Cu+2 WAC-460-160

P2 WAc-480-16o 1.17E+03 1.17E+03 8.36E+04 3.82E+02 2.70+01 7.25-003
Fe+3 _ _ _ _ _ _ _ _ _

FeCn6-3
H+

H20 4.81E+04 4.81E+04 3.44E+06 1.57E+04 1.11E+03 2.98E+n1

H2S WAc
Hg WAC460-160 - - -

Hg+2 WAG ------

12 ;WAC-A0O 2.36E-01 2.36E-01 1.69E+01 7.70E-02 5.45E-03 1.462E-04

K+
Kerosene
La+3 -
Li+
Mg+2
MnO2 WAC-40O-16O
Mo+6
N2 2.10E+06 3.66E+05 2.47E+06 1.76E+08 8.04E+05 5.70E+04 1.53E+03

Na+
Nlb+5-
NH3 WAC-460-16O 1.87E+01 1.87E+01 1.34E+03 6.10E+00 4.322-01 1.16E-02

Ni+3 WAG-460-130

NO pp 3.52E+02 3.52E+02 2.51E+04 1.15E+02 8.13E+00 2.18E-01

NO2 Pp 1.40E+02 1.402+02 1.00E+04 4.57E+01 3.23E+00 8.68E-02

N03-
Np+4 5.48E+05 9.72E+04 6A5E+05 4.61E+07 2.10E+05 1.49E+04 4.OO+02

OH-
Pb+4 WAC/40CFR
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No Separatioit. Emissions

Rb+
lRe+7
Rh+3 WAC
Ru+3
Sb+5 WAC-460-160
Se+6 WAC
Si+4
Sm+3
Sn+4 WAC-460
602 pp 1.27E+03 1i.27E+03 9.07E+04 4.14E+02 2.93E+01 7.87E-01

S04-2
Sr+2 - ---

S
TcO2
TcO4-
Te+6 WAC-4O-160
Th+4
TI+4
Ti+3
TOC
U02+2 WAC-460
V+5 ______ _

W+6 WAC460
ZN+2
ZR02:2H20
SOLIDS COMPONENTS - -

Total Mass Flow 9.94E-07 1.86E-01 1.86E-01 1.33E+01 6.07E-02 4.30E-03 1.15E-04

Al (summary) WAC4O-16O 1.31E-08 2.45E-03 2.45E-03 1.75E-01 7.99E-04 5.66E-05 1.52E-06

F e (summary) 2.21E-09 4.13E-04 4.13E-04 295E-02 1.35E-04 9.54E-06 2.56E-07

Cr (summary) WAC46O-160 4.45E-10 8.33E-05 8.33E-05 5.95E-03 2.72E-05 1.922-06 5.16E-08

Na (summary) 1.84E-07 3.45E-02 3.45E-02 2,46E+00 1.13E-02 7.97E-04 2.14E-05

Si (summary) 2.49E-07 4.65E-02 4.65E-02 3.32E+00 1.52E-02 1.07E-03 2.88E-05

P (summary) WAC46O-160 5.09E-09 9.52E-04 9.52E-04 6.80E-02 3.11E-04 2.20E-05 5.90E-07

N02, N03 .PP
Cs and Ba (MCi) | 2.50E-10 5.05E-05 5.05E-05 3.61E-03 1.65E-05 1.17E-06 3.13E-08

Sr and Y (MCI) _ 3.48E-10 7.03E5 7.03-05 5.02E-03 2.29E-05 1.62E-06 4.362-08

To (MCi) 1 9.91E-14 2.00E-08 2.00E-08 1.43E06 6.52E-09 4.62E-10_ 1.24E-11
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No Separatiu.. - -missions

TRU (MCi) 5.102-13 1.03E-07 1.03E-07 7.36E-06 3.36E-08 2.38E-09 6.39E-11
Total MCi 6.11E-10 1.24E-04 1.24E-04 8.86E-03 4.04E-05 2.86E-06 7.69E-08

Ag+ WAc460-160
Ag20 WAC460-160 1.19E-12 2.40E-07 2.40E-07 1.71E-05 7.83E-08 6.54E-09 1.49E-10

AI+3
A1203 2.47E-08 4.62E-03 4.62E-03 3.30E-01 1.51 E-03 1.07E-04 2.86E-06

Am+3
Am203 1.17E-13 2.36E-08 2.36E-08 1.69E-06 7.70E-09 5.45E-10 1.46E-11

As+5 WAC
As205 3.23E-12 6.52E-07 6.52E-07 4.66E-05 2.13E-07 1.51E-08 4.04E-10

B+3
B203 WAC-480-160 1.06E-07 1.98E-02 1.98E-02 1.41E+00 6.46E-03 4.57E-04 1.23E-05

Ba+2 ?
BaO WAc 6.56E-12 1.33E-06 1.33E-06 9.50E-05 4.34E-07 3.07E-08 8.25E-10
Be+2 40CFRNvVAC
Beo 6.90E-14 1.40E-08 1.40E-08 1.00E-06 4.57E-09 3.23E-10 8.68E-12
BI+3
Bi203 7.86E-10 1.47E-04 1.47E-04 1.05E-02 4.79E-05 3.40E-06 9.11E-08
C 14 _
Ca+2
CANCRINITE
CaO WAC-460-160 8.17E-09 1.53E-03 1.53E-03 1.09E-01 4.99E-04 3.53E-05 92-07

Cd+2 WAC-460-130 I v

CdO 3.02E-11 6.11E-06 6.11E-06 4.36E-04 1.99E-06 1.41E-07 3.79E-09
Ce+3
Ce203 7.48E-10 1.40E-04 1.40E-04 1.00E-02 4.57E-05 3.23E-06 8.68E-08
Cl-
Cm+3
Cm203 6.51E-17 6.51E-17 4.65E-15 2.12E-17 1.50E-18 4.04E-20

Co+3 2.86E-12 _ _
Co203 2.86E-12 5.79E-07 5.79E-07 4.14E-05 1.89E-07 1.34E-08 3.59E-10
Co3-2 I
Cr+3 WAC460-160 __

Cr203 6.51E-10 1.22E-04 1.22E-04 8.71E-03 3.98E-05 2:82E-06 7.56E-08

Cs+- --
Cs20 3.22E-12 6.52E-07 6.522-07 4.66E-05 2.13E-07 1.51E-08 _ 4.04E-i_
Cu WAC-ZeO-11 I I
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No Separations Emissions

Cu+2 WAC-460-160 -

CuO 3.07E-12 6.22E-07 6.22E-07 4.44E-05 2.03E-07 1.44E-08 3.86E-10
CuSO4
F- WAC -
Fe+3
Fe2O3 WAC-460-160 3.16E-09 5.91E-04 5.91E-04 4.22E-02 1.93E-04 1.37E-05 3.66E-07

H+
Hg+2 WAc-4eo-I5O
I- WAC? __

K20 4.32E09 8.74E-04 8.74E-04 6.24E-02 2.85E-04 2.02E-05 _5.42E-07

La+3
La203 1.14E-10 2.30E-05 2.30E-05 1.64E-03 7.50E-06 5.31E-07 1.43E-08

Li+ 1
LU20 3.78E-08 7.07E-03 7.07E-03 5.05E-01 2.31E-03 1.63E-04 4.38E-06

Mg+2
MgO WAc-46O-160 7.58E-09 1.42E-03 1.42E-03 1.01E-01 4.63E-04 3.28E-05 , 8.80E-07

MnO2 WAC-4.0-160 5.75E-10 1.08E-04 1.08E-04 7.71 E-03 3.52E-05 2.50E-06 6.70E-08

Mo+6
MoO3 3.16E-11 6.39E-06 6.39E-06 4.56E-04 2.08E-06 1.48E-07 3.96E-09

Na+ I
Na20 2.49E-07 4.65E-02 4.65E-02 3.32E+00 1.52E-02 1.07E-03 2.88E-05

Nb+5
Nb205 2.39E-18 2.39E-18 1.71E-16 7.80E-19 5.52E-20 1.48E-21

Ni+3 WAC-460-6 -

N12FeCN6
N1203 3.72E-11 7.52E-06 7.52E-08 5.372-04 2.45E-06 1.74E-07 4.66E-09

NiO 6.10E-10 1.142-04 1.14E-04 8.14E-03 3.72E-05 2.63E-06 7.07E-08

N02-
N03- -

Np+4
NpO2 1.35E-13 2.73E-08 2.73E-08 1.95E-06 8.90E-09 6.31E-10 1.69E-11

OH-
P205 1.16E-08 2.18E-03 2.18E-03 1.562-01 7.11E-04 5.04E-05 1.35E-06

P205:24H20 -- 1
Pb+4
PbI2u

DAAcI|PPI__----- ----- I I I ... t.I6,OEU 43L- 11bLU
.IAc f n 2%E-11 1.87E-051 1 .87E-05SMAC 9 23E-1_ , 1 87-051 -05
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No Separations Emissions

P04-3
Pu+4
PuO2 7.26E-13 1.47E-07 1.47E-07 1.05E-05 4.79E-08 3.40E-09 9.11E-11
Rb+
RbO2 2.23E-13 4.50E-08 4.50E-08 3.21E-06 1.47E-08 1.04E-09 2.79E-11
Re+7
Re207 1.40E-13 2.83E-08 2.83E-08 2.02E-06 9.23E-09 6.54E-10 1.75E-11
Rh+3 --
Rh203 1.36E-12 2.75E-07 2.75E-07 1.96E-05 8.97E-08 6.35E-09 1.70E-10

Ru+3
Ru203 1.71E-12 3.46E-07 3.46E-07 2.47E-05 1.13E-07 7.99E-09 2.15E-10
Sb+5
Sb205 6.20E-12 1.25E-06 1.25E-06 8.93E-05 4.08E-07 2.89E-08 7.75E-10
Se+6
SeO3 9.56E-12 1.93E-06 1.93E-06 1.38E-04 6.29E-07 4.46E-08 1.20E-09

SiO2 5.32E-07 9.95E-02 9.95E-02 7.11E+00 3.25E-02 2.30E-03 6.17E-05

Sm+3 7--
Sm203 9.35E-14 1.89E-08 1.89E-08 1.35E-06 6.16E-09 4.37E-10 1.17E-1I

Sn+4 WAC-460-1O

Sn02 6.19E-14 1.25E-08 125E-08 8.93E-07 4.08E-09 2.89E-10 7.75E-12

S04-2
Sr+2
SrO 1.10E-10 2.22E-05 2.22E-05 1.59E-03 7.24E-06 5.13E-07 1.38E-08

Tc207 9.14E-12 1.85E-06 1.85E-06 1.32E-04 6.03E-07 4.27E-08 1.15E-09

Tc04- - - - --- -
Te+6 WAC-460-160

TeO3 WAC-460-160 8.63E-13 1.75E-07 1.75E-07 1.25E-05 5.71E-08 4.04E-09 1.08E-10

Th+4 -
Th02 3.89E-11 7.87E-06 7.87E-06 5.62E-04 2.57E-06 1.82E-07 4.88E-09

Ti+4
Ti02 1.86E-12 3.76E-07 3.76E-07 2.69E-05 1.23E-07 8.69E-09 2.33E-10
Ti+3
Ti203 1.54E-11 3.11E-06 3.11E-06 2.22E-04 1,01E-06 7.19E-08 1.93E-09
TOC ----- - -
U02+2 IWAC-460 -

U03 IWAC-460 4.41E-09 8.26E-04 8.26E-04 5.902-02 2.69E-04 1.91E-05 5.12E-07

9/29/95 MINPT.XLS Page 6



No Separatio,., Emissions

9/29/95 MINPT.XLS

0

V + 5 - -__ _ _ -__ _ _4 0 - -__ _ _ _ I O E - 0 6 _ 1 .4 E -6 _ _ _ _ _ _ _ _
V205 WAC-460-160 2.15E-13 4.34E-08 4.34E-08 3.10E-06 1.422E-08 1.00E-09 2.69-11
W02 4.26E-i 8.81E-06 8.61E-08 6.15E-04 2.812E-0 1.99E-07 5.34E-09
W03 1.03E-11 2.09E-06 2.09E-06 1.49E-04 6.82E-07 4.83E-08 1.30E-09
Z N + 2 W A C - 60-160 _ _ _._ 4__ _ _ 8_E_06 - T O_ _ _ __.8 E 0
ZNO WAC-460-160 7.30E-12 1.48E-06 1.48E-08 1.05E-04 4.83E-07 3.42E-08 9.18E-10

ZRO2 WAC-460-160 2.06E-09 3.86E-04 3.86E-04 2.76E-02 1.26E-04 8.92E-06 2.39E-07

ZR02:2H20 _______ I

material balance based on data package recvd. 11/8/94
annual ave based on 14 year operations period
24 hour ave. based on annual ave/number of operating days per year (365 days @ 60% 02)

peak hourly rate based on plant capacity of 200 mt /operting day

Page 7



(3V Emissions

Operating Emissions

Component tToral Emission .AnuA Emissions Average Hourly Pea' Houriy

Curies based on 5 vrs of ISV
Curies/year CUnr Ciihr

Am-241 1.00E-06; 2.OOE-07 4.57E-12; 6.85E-12

C-14 5.30E+03 1.06E+03 2.42E-02 3.63E-02

Cs-137 3.50-O4 7.00E-05 1.60E-09 2.40E-09

1-129 1.60E+01i 3.20E+00 7.31E-05: 1.10E-04

Pu-239.240 1 3.30E-07 6.60E-08 I 1.51E-121 2.26E-12
Ru-106 3.80E-13! 7.60E-14 I 1.74E-181 2.60E-18i

Sm-151 6.30E-061 1.26E-06 I 2.88E-111 4.32E-111

Sr-90 5.40E-04! 1.08E-04 2.47E-091 3.70E-09!

Tc-99 3.20E-071 6.40E-08 I 1.46E.121 2.19E-12;!

Zr-93 3.90E-081 7.80E-09 1.78E-131 2.67E-13

kg ikilograms/year
Particulate 6.00E+041 1.20E+04 2.74E-01 4.l1E-01l

SOx 0! 0.00E+00 0.00E+001 0.00E+001
C0 01 0.00E+00 I 0.00E+001 0.00E+GOj
Hydrocarbons 111 2.20E+00 I 5.02E-051 7.53E-051
NOX I 3.60E+05 7.20E+04 I 1.64E+GOO 2.47E+001

Aldehydes N/A I 0.00E+001 0.00E+00j

Organic Acids N/A I 0.00E+00) 0.00E+001

NIH3 5.60E+041 1.12E+04 2.56E-011 3.84 E-0I

Assumptions: Each tank farm will have a confinement facility I
There will be 4 vitrification systems in place with at least two in operation at all times
One stack for each Tank Farm Confinement Facility (may be conservative)

May have two systems operating in one tank farm or may vitrify tanks in

different tank farms at the same time resulting in emissions from two stacks. I
The WI-IC data package does not address this issue.
The radiological emissions are 100% PMIO
Average hourly emissions based on 5 yrs operations @ 24 hrs per day

iwith two ISV systems in oneration I
Peak hourly emissions based on 3 ISV systems in opertions simultaneously

Reference WHC-SD-WM-EV-101 In Situ Rev 0 (Public Release)

Page 1



Fill and Cap

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
Avg Exit Veloclty9.15 r/sac (3s) AreaS (sq. it)

Tank Farm 241-A (5 Single-Shell tanks) Avg Exit Temperature 70 (F) Height 3.05 m ( 10 it)
Passive Ventilation on existing tanks Flow rate 30 cubic meters/min (1000 :fm)
Tank Farm Emissions From Current Operations

Routine Emissions Per Conc. of
Potential (Kg/yr) Actual (Kglyr) Actual (Kg/hour) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank Filled (Kg/hour) Filling (alm3)
Carbon Monoxide 3.38E+00 3.38E+00 7.72E-05 7.72E-04 4.29E-04
Nitrogen Oxide 2.04E-01 2.04E-01 4.65E-06 4.65E-05 2.58E-05|
i,3-Butadlene 1.47E-02 1.47E-02 3.36E-07 3.36E-06 1.87E-06
2-Hexanone 2.67E-01 2.67E-01 6.10E-05 6.10E-05 *3.39E-05
2-Pentanone 4.24E-01 4.24E-01 9.68E-06 9.60E-05 _ K5_ 82E0
Acetone 5.09E+00 5.09E+00 1.16E-04 1.16E-03 8.46E-04
Acetonitrile 2.45E+00 2.452+00 5.60E-05 5.60E-04 3.11E-04
Benzene 1.17E-01 1.17E-01 2.65E-06 2.66E-05 -1.48E-05
Heptane 2.99E-01 2.99E-01 6.83E-06 _ 83E-5 S3.7~g5 _6
Methyl N-Amyl Ketone 2.89E-01 2.89E-01 6.61E-05 6.51 E-05 :3.57E05
N-Hexane 3.12E-01 3.12E-01 7.12E-06 7.12E-05 3.9612-05
Nonane 1.63E-01 1.63E-01 3.71E-06 3.71 E-05 2.06E-05
Octane 1.70E-01 1.70E-01 3.89E-06 3.89E-05 2.~1-E05
Toluene 2.37E-02 2.37E-02 5.42E-07 S.2E-0 -3.01E-06
Ammonia 2.34E+01 2.34E+01 5.34E-04 5.34E-03 2.97E-03
PhosphotcAcidTlbulylEslr 6.12E-01 6.12E-01 1.40E-05 1.40E-04 7.77E-05

- (Cilyr) (Clyr) (Cl/hour) (Cl/hour) (gIm3)
Amerlcium-241 Cl/yr 2.78E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ceslum-137 C/yr 6.75E-02 2.90E-05 6.63E-10 6.63E-09 4.25E-14
Plutonlum-239 C/yr 1.39E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium-090 Cl/yr 1.78E+00 8.25E-04 1.88E-08 1.88E-07 7.53E-13

Gravel filling a tank takes approx 3 days,

Fill and Cap/EMITXLS9/22/95 Page I



. Fill and Cap

9/22/95

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
Av Exit VelocIty 9.15 m/sec (30fps) Area (sq. ft)

Tank Farm 241-AX (4 Single-Shell tanks) Avg Exit Temperature 70 (F) IHeight 3.05 m (10 ft)
Passive Ventilation Flow rate 30 cubi metersmin (1000 cr)-

Emissions Per Conc. of
Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank filled (Kg/hr) Filling (gIm3) ~
Carbon Monoxide 2.52E+00 2.48E+00 7.08E-05 7.08E-04 3.93E-04
Nitrogen Oxide . . 1.52E-01 1.52E-01 4.33E-06 43E-05 :2.40E-05
1, 3-Butadiene 1.10E-02 1.03E-02 2.94E-07 2.94E-06 .1.63E-06
2-Hexanone . . 1.99E-01 1.99E-01 5.69E-06 5.69E-05 .3.16E-05
2-Pentanone 3.16E-01 2.80E-01 7.98E-06 7.98E-05 4.43E-05
Acetone 3.BOE+00 3.80E+00 1.08E-04 1.08E-03 -. 02E-04 ________

Acetonitrile 1.83E+00 1.83E+00 5.22E-05 5.22E-04 .2.90E-04 ___

Benzene 8.69E-02 8.69E-02 2.48E-05 2.48E-05 I1.38E-05
Heptane 2.23E-01 2.23E-01 6.36E-06 6.36E-05 3.54E-05
Methyl N-Amyl Ketone 2.15E-01 2.16E-01 6.16E-06 6.16E-05 3.42E-05
N-Hexane 2.32E-01 2.32E-01 6.63E-06 6.63E-05 3.692-05
Nonane 1.21E-01 1.212-01 3.462E-0 3.46E-05 1.92-O5
Octane 1.27E-01 1.27E-01 3.62E-06 3.62E-05 2.01E-05
Toluene 1.77E-02 1.77E-02 5.05E-07 5.5-06 2.E0E-06
Ammonia 1.74E+01 ..1.74E+01 4.98E-04 4.98E-03 2.76E-03
Phosphoric Acid, Tributyl Ester - 4.56E-01 - 4.56E.01 1.30E-05 1.302-04 7.23E-05

(Cilyr) (Ci/yr) (Cil/hr) (Ci/hr) (g/mS)
Americlum-241 Cl/yr -. 2.07E-04 0.00E+00 60.00+00 0.00E+00 0.00E+00
Cesium-137 CL/yr 5.032-02 2.36E-05 6.73E-10 8.73E-09 4.33E-14
Plutonlum-239 Cl/yr 1.03E-04 0.00E+00 0.00E+00 0.00E+00 0.OOE+0o
Strontium-090 Cl/yr 1.32E+00 6.71E-04 1.922-08 1.92E-07 7.66E-13

Page 2 Fill and CapJEMIT.ALS



0i
Fill and Cap

Fill and Cap/EMIT.XLS

Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
Avg Exit Velocity19.15 m/sec (30fps) Area 5 (sq. Ifl

Tank Farm 241-B (16 Single-Shell tanks) Avg Exit Temperature 70 (F) Height 3.05 m (10 ft
Passive Ventilation Flow rate 30 cub[c meters/min (1000 c:fm)

Emissions Per Cone. of
Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank Filled (Kg/hr) Fillin2 (g/m3)
Carbon Monoxide 9.62E+00 9.62E+00 6.86E-05 6.86E-04 3.81E-04
Nitrogen Oxide 7.94E-01 5.79E-01 4.13E-06 4.13E-05 2.29E-05
1,3-Eutadiene 4.18E-02 4.18E-02 2.98E-07 2.98E-06 1..66E-06
2-Hexanone 7.60E-01 7.60E-01 5.42E-06 5.42E-05 3.01E1-05
2-Pentanone 1.21E+00 1.21E+00 8.60E-06 8.60E-05 4.78E-05
Acetone 1.45E+01 1.45E+01 1.03E-04 1.03E-03 5.74E-04
Acetonfirlie 6.98E+00 6.98E+00 4.98E-05 4.98E-04 2.772-04
Benzene 3.32E-01 3.32E-01 2.37E-06 2.37E-05 1.31E-05
Haptane 8.51E-01 8.51E-01 6.07E-06 6.07E-05 3.37E-05
Methyl N-Amyl Ketone 8.23E-01 8.23E-01 5.87E-06 5.87E-05 3.262-05
N-Hexane 8.87E-01 8.87E-01 6.33E-06 6.33E-05 3.52E-05
Nonane 4.62E-01 4.62E-01 3.30E-06 3.30E-05 1.83E-05
Octane 4.85E-01 4.85E-01 3.46E-06 3.46E-05 1.92E-05
Toluene 6.75E-02 6.75E-02 4.82E-07 4.82E-06 2.68E-06
Ammonia 6.65E+01 6.65E+01 4.75E-04 4.75E-03 2.64E-03
Phosphoric Acid, Tributyl Ester 1.74E+00 1.74E+00 - 1.24E-05 1.24E-04 6.90E-05

(CI/yr) (CI/yr) (Cl/hr) (Cityr)
Amerlclum-241 Cl/yr 7.57E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ceslum-137 CI/yr 1.84E-01 9.07E-05 6.47E-10 6.47E-09 4.16E-14
Plutonium-239 Cl/yr 3.78E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Strontium-090 Cllyr 4.84E+00 2.46E-03 1.75E-08 5.26E-08 2.10E-13
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Tank Farm Emissions From Current Operations Gravel FIlling Gas Treatment
Avg Exit Velocity9.15 rn/sec (30fps) Area 5 (sq. f)

Tank Farm 241-BX (12 Single-Shell tanks) Avg Exit Temperature 70 (F) Height 3.05 m ( 10 t)
Passive Ventilation Flow rate 30 cubic meters/min (1000 :fm)

Emissions Per Cone. of
Potential (Kg/yr) Actual (Kglyr) Actual (Kglhr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank Filled (K9/hr) Filling (gJm3)
Carbon Monoxide 7.56E+00 7.56E+00 7.19E-05 7.19E-04 4.00E-04
Nitrogen Oxide 4.55E-01 4.55E-01 4.33E-06 4.33E-05 2.40E-05
i,3-Butadiene 3.29E-02 3.29E-02 3.13E-07 3.13E-06 1.74E-06
2-Hexanone 5.9SE-01 5.98E-01 5.69E-00 5.69E-05 3.16E-05
2-Pentanone 9.48E-01 9.48E-01 92E-06 9.0dEf5~~ - .16if2-65
Acetone 1.14E+01 1.14E+01 1.08E-04 1.08E-03 ;6.02E-04
Acetonitrile 5.49E+00 5.49E+00 5.22E-05 5.22E-04 ;2.90E-04
Benzene 2.61E-01 2.61E-01 2.48E-06 2.48E05 :1.38E-25
Heptane 6.69E-01 6.69E-01 6.36E-06 6.36E-05 3.54E-05
Methyl N-Amyl Ketone 6.47E-01 6.47E1-01 6.16E-06 6.16E-05 3.42E-05
N-Hexane 6.97E-01 6.97E-01 6.63E-06 6.63E-05 3.69E-05
Nonane 3.64E-01 3.64E-01 3.46E-06 3.46E-05 1.92E-05
Octane 3.8IE-01 3.81E-01 3.62E-06 3.622-05 '2.01E-05
Toluene 5.31E-02 5.31E-02 5.05E-07 5.05E-06 2.80E-06
Ammonia 5.23E+01 .5.23E+01 4.98E-04 4.98E-03 2.76E-03
Phosphoric Acid, Tributyl Ester 1.37E+00 1.37E+00 1.30E-05 1.30E-04 7.23E-05

(CI/yr) (Cil/yr) (CIl/yr) (Ci/yr) (g/m3)
Americlum-241 Cil/yr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.O0E+00
Cesium-137 Cityr 4.18E-01 2.11E-04 2.01E-09 2.01E-08 4.29E-13
Plutonium-239 Ci/yr 0.00E+00 0.00E+00 0.002+00 0.00E+00 0.00E+00
Strontium-090 Ci/yr 1.06E-02 5.44E-06 5.18E-11 5.18E-10 2.07E-15
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Tank Farm Emissions From Current Operations Gravel Filling Gas Treatment
Avg Exit Velocity 19.15 rm/sec (30fps) Area 5 (sq. tt)

Tank Farm 241-BY (12 Single-Shell tanks) Avg Exit Temperature 70 (F) Helght 3.05 m (10 ft)
Passive Ventilation Flow rate 30 cubic meters/mI (1000 cfm)

]Emissions Per Conc. of
Potential (Kglyr) Actual (Kglyr) Actual (Kgihr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank filled (Kg/hr) filling (gm3)
Carbon Monoxide 4.06E+00 4.06E+00 3.86E-05 3.86E-04 -2.14E-04
Nitrogen Oxide 2.51E-01 2.51E-01 2.39E-06 2.39E-05 1.33E-05
1,3-Butadiene 1.76E-02 1.76E-02 1.68E-07 1.68E-06 '9.31E-07
2-Hexanone 3.24E-01 3.24E-01 3.08E-06 3.08E-05 1.71E-05
2-Pentanone 5.16E-01 5.18E-01 4.91E-06 4.91E-05 12.73E-05
Acetone 6.16E+00 6.16E+00 5.86E-05 5.86E-04 13.25E-04
Acetonitrile 2.95E+00 2.95E+00 2.81E-05 2.81E-04 |1.56E-04
Benzene 1.42E-01 l.42E-01 1.35E-06 1.35E-05 17.49E-06
Heptane 3.69E-01 3.69E-01 3.51E-06 3.51E-05 '1.95E-05
Methyl N-Amyl Ketone 3.50E-01 3.50E-01 3.33E-06 3.33E-05 :1.85E.05
N-Hexane 3.96E-01 3.96E-01 3.77E-06 3.77E-05 T2.09E-65
Nonane 1.97E-01 1.97E-01 1.88E-06 1.88E-05 1.04E-05
Octane 2.09E-01 2.09E-01 1.99E-06 1.99E-05 :1.11E-05
Toluene 3.12E-02 3.12E-02 2.97E-07 2.97E-06 .1.65E-06
Ammonia 3.13E+01 .3.13E+01 2.98E-04 2.98E-03 i1.66E-03
Phosphoric Acid, Tributyl Ester 7.33E-01 7.33E-01 6.97E-06 6.97E-05 -3.87E-05

(Cl/yr) (Cilyr) (CI/yr) (CJIyr) (g/m3)
Americium-241 Ci/yr 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cesium-137 Cl/yr 3.95E-02 2.36E-05 3.75E-07 3.75E-06 2.41 E-l1
Plutonium-239 CL/yr 1.18E-05 0.00E+00 1.122-10 1.12E-09 :1.01E-11
Strontlum-090 Cl/yr 4.55E-02 2.36E-05 4.32E-07 4.32E-06 1.73E-11
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Tank Farm Emisslons From Current Operations Gravel Filling Gas Treatment
_Avg Exit Velolty9.15 m/sec (30fps) Area 5 (sq. ft)

Tank Farm 241-C (13 Single-Shell tanks) Avg Exit Temperature 70 (F) Height 3.05 m ( 10 t)
Passive Ventilation Flow rate 30 cubic meters/min (1000 cm)

Emissions Per Cono. of
Potential (Kglyr) Actual (Kg/yr) Actual (Kg/hr) Tank Being Emissions From

Emissions Per Tank Farm Per Tank Farm Per Tank filled (Kg/hr) Ming (g/m3)
Carbon Monoxide 5.77E+00 5.77E+00 5.07E-05 5.07E-04 12.82E-04
Nitrogen Oxide 3.95E-01 3.95E-01 3.47E-06 3.47E-05 2i.93E-05
1,3-Butadiene 2.BiE-02 2.512-02 2.20E-07 2.20E-06 1.22E-06
2-Hexanone 4.56E-01 4.56E-01 4.01E-06 4.012-05 j2.23E-05
2-Pentanone 7.24E-01 7.24E-01 6.36E-06 6.36E-05 :3.53E-05
Acetone 8.7OE+00 8.70E+00 7.64 E-05 7.64E-04 4.24E-04
Acetonitrile 4.19E+00 4.19E+00 3.68E-05 3.68E-04 '2.04E-04
Benzene 1.99E-01 1.99E-01 1.75E-06 1.75E-05 9.70E-06
Heptane 5.11E-01 5.11E-01 4.49E-06 4.49E-05 :2.49E-05
Methyl N-Amyl Ketone 4.93E-01 4.93E-01 4.33E-06 4.33E-05 2.41E-05
N-Hexane 5.32E-01 5.32E-01 4.67E-06 4.67E-05 2.60E-05
Nonane 2.78E-01 2.78E-01 2.44E-06 2.44E-05 1.35E-05
Octane 2.91E-01 2.91E-01 2.55E-06 2.55E-05 .1.42E-05
Toluene 4.05E-02 4.052-02 3.56E-07 3.56E-06 :1.98E-06
Ammonia 4.55E+01 ,4.55E+01 3.99E-04 3.99E-03 '2.22E-03
Phosphoric Acid, Tribulyl Ester 1.05E+00 1.05E+00 9.18E-06 9.18E-05 :5.10E-05

(CI/yr) (Cityr) (CI/hr) | (Ci/hr) /m3)
Amerlcium-241 Cl/yr 1.07E-04 0.00E+00 9.40E-10 9.40E-09 1.52E-12
Cesium-137 CI/yr 3.95E-03 0.00E+00 3.47E-08 3.47E-07 2.23E-12
Plutonlum-239 Cl/yr 1.28E-03 0.00E+00 1.13E-08 1.13E-07 -1.01E-09
Stronlum-090 Ci/yr 4.63E-02 2.54E-05 4.06E-07 4.06E-06 1.62E-11

Fill and Cap/EAIT XLS9/22/95 Page 6
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Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

298-AN 8 Source Emissions Roll-Up Avg Exit Velocity 9.15 m/sec (30fps) Area 5 (sq. ft)
Active Ventilation Avg Exit Temperature 70 (F) Height 3.05 m ( 10 ft
7 tanks Flow rate 30 cubIc meters/min (1000 cfm)

__________________________________ ___________ ______________Gravel Fillinj
Potential (Kglyr) Actual (Kglyr) Actual (Kgihr) Actual (Kg/hr)

Emissions Per Tank Farm Per Tank Farm Per Tank per tank Release Conc g/m^3)
Nitrogen Oxide 3.63E-01 3.63E-01 5.92E-06 5.92E-05 ;3.29E-05
1, 3-Butadiene 2.62E-02 2.62E-02 4.28E-07 4.28E-06 2.38E-06
2-Hexanone 4.77E-01 4.77E-01 7.78E-06 7.78E-05 A4.32E-05
2-Pentanone 7.58E-01 7.58E-01 1.242-05 1.2411-04 ;6.86E-05 -
Acetone 9.07E+00 9.07E+00 1.48E-04 1.48E-03 8.22E-04
Acetonitrile 4.38E+00 4.38E+00 7.15E-05 7.15E-04 j3.97E-P4
Benzene 2.082-01 2.08E-01 3.39E-06 3.39E-05 11.08E-0
Heptane 5.33E-01 5.33E-01 8.70E-06 8.70E-05 14.83E-05E __

Methyl N-Amyl Ketone 5.16E-01 5.16E-01 8.42E-GB 8.42E-05 :4.68E-05
N-Hexane 5.56E-01 5.66E-01 9.07E-06 9.07E-05 .4 04E-05
Nonane 2.90E-01 2.90E-01 4.73E-06 4.73E-05 2.63E-05
Octane 3.04E-0i 3.04E-01 4.96E-06 4.96E-05 275E05
Toluene 4.24E-02 4.24E-02 6.91E-07 6.912-06 3.84E-06

- - , Cl/hr Cl/hr grams/mA 3
Strontium-90 _1.20[E-07 1.96E-12 1.96E-11 7.82E-17
Total Alpha . _None Detected

Fill and CapEMIT xLS9122/95 Page 7
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Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

298-AP 9 Source Emissions Roll-Up Avg Exit Velocity 19.15 m/sec (30fps) Area 5 (sq. ft)
Active Ventilation Avg Exit Temperature 70 (F) Height 3.05 m (10 t) J}
B tanks Flow rate 30 cublc meters/min (1000 m) 1_.

Gravel Filling
- Potential (Kglyr) Actual (Kglyr) Actual (Kgihr) Actual (Kg/hr)

Emissions Per Tank Farm Per Tank Farm Per Tank Per Tank Release Conc q/m^3)
Nitrogen Oxide 4.I5E-0l 4.15E-01 5.93E-06 5.93E-05 j3.29E-05
1, 3-Butadiene 2.99E-02 2.99E-02 4.27E-07 4.27E-06 ;2.37E-06
2-Hexanone 5.45E-01 5.45E-01 7.78E-06 7.78E-05 I4.32E-05
2-Pentanone 8.65E-01 8.65E-01 1.23E-05 1.23E-04 6.86E-05
Acetone 1.04E+01 1.042+01 1.49E-04 1.49E-03 8.27E-04
Acetonitrile 5.01E+00 5.01E+00 7.15E-05 7.15E-04 13.972-04
Benzene 2.38E-01 2.38E-01 3.39E-06 3.39E-05 :1.88E-05
Heptane 6.10E-01 8.10E-01 8.70E-06 8.70E-05 4.83E-05
Methyl N-Amyl Ketone 5.90E-01 5.90E-01 B.4E-OS 8.41E-05 4.67E-05
N-Hexane 6.36E-01 6.36E-01 9.07E-06 9.07E-05 5.04E-05
Nonane 3.31E-01 3.31E-01 4.73E-06 4.73E-05 2.63E-05
Octane 3.47E-01 3.47E-01 4.96E-06 4.96E-05 -2.75E-05

Toluene 4.84E-02 4.84E-02 6.91E-07 6.91E-06 .84E1-06
__Cilhr CIl/hr grams/mA3

Strontium-90 ' 6.60E-08 9.42E-13 9.42E-12 3.76E-17

. 0-
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Tank Farm Emissions From Current Operations -
Gravel Filling Gas Treatment

295-AW 7 Source Emissions Roil-Up Av Exit Velocity 19.15 m/sec (30fps) Area 5 (sq. it)
Active Ventilation Avg Exit Temperature 70 (F) Height 3.05in ( 10 t
6 tanks Flow rate 30 cubIc meters/min (1000 cm)

]Gravel Filling
Potential (Kglyr) Actual (Kglyr) Actual (Kg/hr) Actual (Kghr) -

Emissions Per Tank Farm Per Tank Farm Per Tank Per Tank - Release Cone g/m^3)
NitrogenOxide 3.11E-01 3.11E-01 5.92E-06 5.92E-05 i3.29E-05
1, 3-Butadiene 2.25E-02 2.25E-02 4.28E-07 4.28E-06 j2.38E-00
2-Hexanone 4.09E-01 4.09E-01 7.78E-08 7.78E-05 14.32E-05
2-Pentanone 6.50E-01 6.502-01 1.24E-05 1.24E-04 6.87E-05
Acetone 7.79E+00 7.79E+00 1.48E-04 1.48E-03 8.24E-04
Acetonirle 3.76E+00 3.76E+00 7.15E-05 7.15E-04 3.97E-04
Benzene 1.792-01 1.79E-01 3.40E-06 3.40E-05 1.89E-05
Heptane 4.57E-01 4.57E-01 8.70E-06 8.70E-05 4.83E-05
Methyl N-Amyl Ketone 4.43E-01 4.43E-01 8.42E-06 8.42E-05 4.68E-05
N-Hexane 4.77E-01 4.77E-01 9.08E-06 9.081-05 5.04E-05
Nonane 2.49E-01 2.49E-01 4.73E-06 4.73E-05 .2.63E-05
Octane 2.60E-01 2.60E-01 4.95E-06 4.95E-05 2.75E-05
Toluene 3.63E-02 3.63E-02 6.90E-07 6.90E-06 :3.84E-06,

_________Clhr Ci/hr prams/hour ___

Cesium-137 ' 2.80E-08 5.33E-13 5.33E-12 :3.43E-17
Strontium-90 1.60E-07 3.04E-12 3.04E-li .1.22E-16
Total Alpha 1.50E-08 2.85E-13 2.85E2 2

9/22/95 Page 9



Fill and Cap

Fill and CapiErlt XLS

Tank Farm Emissions From Current Operations
Gravel Filling Gas Treatment

295-AYAZ 5 Source Emissions Roll-Up Av Exit Velocity 9.15 m/sec (30fps) Area 5 (sq. ft)
Active Ventilation Avg Exit Temperature 70 (F) Height 3.05 m ( 10 t)_
4 tanks DSTs Flow rate 30 cub]i meters/mf (1000 cim)

Gravel Filling
Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Actual (Kg/hr)

Emissions Per Tank Farm Per Tank Farm Per Tank Farm Per Tank Release Conc g/m^3)
Nitrogen Oxide 2.08E-01 2.08E-01 5.93E-06 5.93E-05 3.29E-05
1. 3-Butadiene 1.50E-02 1.50E-02 4.27E-07 4.27E-065 2.37-05
2-Hexanone 2.73E-01 2.73E-01 7.79E-06 7.79E-05 14.33E1-05 -
2-Pentanone . 4.33E-01 4.33E-01 1.23E-05 1.23E-04 56.86205
Acetone 5.20E+00 5.20E+00 1.48E-04 1.48E-03 J8.24F-04
Acetonitrlle 2.50E+00 2.60E+00 7.15E-05 7.15E-04 13.97E-04
Benzene 1.19E-01 1.19E-01 3.39E-06 3.39E-05 :1.88-05
Heptane 3.05E-01 3.05E-01 8.70E-06 8.70E-05 4.83E-05
Methyl N-Amyl Ketone 2.95E-01 2.95E-01 8.41E-06 8.41E-05 i4.67E-05
N-Hexane 3.18E-01 3.18E-01 9.09E-06 9.09E-05 5.05E-05
Nonane 1.66E-01 1.66E-01 4.74E-06 4.74E-05 2.63E-05
Octane 1.74E-01 1.74E-01 4.97E-06 4.97E-05 2.76E-05
Toluene 2.42E-02 2.42E-02 6.91E-07 6.91E-06 3.84E-06

_ __Clhr Cl/hr gramsm^3
Cesium-137 5.30E-05 1.51E-09 1.51E-08 '9.73E-14
Strontium-90 -- 8.20E-06 2.34E-10 2.34E-09 9.35E15
iodine-129 4.60E-05 1.31E-09 I.31E-08 4.I4E-08
Total Alpha 5.70E-09 1.63E-13 1.63E-12
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Tank Farm Emissions From Current Operations --_

Avg Exit Velocity .36 (ft/s) Area 1.08 (ft2) _

241-3 Tank Farm (12 Single-Shell Tanks) Avg Exit Temperature 94.2 (F) Height 3 (ft)
Passive Ventilation Gravel Filling

Actual per tank Routine actual per Actual (Kg/hr)
Emissions Potential (Kg/yr) farm (Kglyr) tank (Kg/hr) Per Tank Conc.J (m3)
Carbon Monoxide 1.14E-02 1.14E-02 1.08E-07 1.08E-06 2.77E-05
Nitrogen Oxide 6.86E-04 7.44E-04 7.07E-09 7.07E-08 1.80E-06
1,3-Eutadlene 4.96E-05 5.37E-05 5.11E-10 5.I1E-09 1.30E-07
2-Hexanone 9.01E-04 9.76E-04 9.29E-09 9.29E-08 2.37E-06
2-Pentanone 1.43E-03 1.55E-03 1.47E-08 1.47E-07 i 3.76E-06
Acetone 1.722-02 1.86E-02 1.77E-07 1.77E-06 4.51E-05
Acetonitrile 8.27E-03 8.96E-03 8.52E-08 8.52E-07 t2.17E-05
Benzene 3.94E-04 4.26E-04 4.06E-09 4.06E-08 1.04E-06
Heptane 1.01E2-03 1.09E-03 1.04E-08 1.04E-07 2.65E-06
Methyl N-Amyl Ketone 9.76E-04 1.06E-03 1.01E-08 1.01E-07 . 2.57E-06
N-Hexane 1.05E-03 1.14E-03 1.08E-08 1.08E-07 2.76E-06
Nonane 5.48E-04 5.94E-04 5.65E-09 5.65E-08 !1.441-06
Octane 5.75E-04 6.23E-04 5.92E-09 5.92E-08 1.51E-06
Toluene 8.002-05 8.67E-05 8.25E-10 8.25E-09 2.102-07
Ammonia 7.88E-02 8.54E-02 8.13E-07 8.13E-06 2.07E-04
Phosphoric Acid, Tributyl Ester 1.91E-03 2.24E-03 2.13E-08 2.13E-07 5.43E-06

(Cilyr) (Cjyr) (Cl/hr) (Cilhr) (p/m3)
Amerlclum-241 9.36E-07 0.00E+00 0.00E+00 0.00E+00
Cesium 137 2.28E-04 8.20E-08 7.80E-13 7.80E-12
Plutonium-239 4.68E-07 0.00E+00 0.00E+00 0.00E+00
Strontium-090 .__ E-3 2.341 E- 006 2.29E-2.2E-1Strontium _______________ 6.bE-3 24-0 2.29E-1l 2.29E-10 ___ ____

~1

-I
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Tank Farm Emissions From Current Operations
Area 2 ((t2)

241-SX Tank Farm (2 Single-Shell Tanks) Avg Exit Velocity .014 (ft/s) Heht 3(ft)__
Passive Ventilation Avg Exit Temperature 76.5 (F) Gravel Fillin

Routine actual per Actual (Kg/hr)
Emissions Potential (Kg/yr) Actual (Kglyr) tank (Kg/hr) Per Tank Conc /m3)
Carbon Monoxide 8.782-04 8.78E-04 5.01 E-08 5.01E-07 1.78E-04
Nitrogen Oxide 5.28E-05 5.28E-05 3.01E-09 3.011E-87 .07E-05
1,3-Butadiene 3.82E-06 3.82E-06 2.18E-10 2.18E-09 7.73E-07
2-Hexanone 6.94E-05 6.94E-05 3.96E-09 3.951-08 1.40E-05
2-Pentanone I.IOE-04 1.10E-04 6.29E-09 6.29E-08 2.23E-05
Acetone 1.32E-03 1.32E-03 7.56E-08 7.56E-07 2.68E-04
Acetonitrile 6.38E-04 6.38E-04 3.64E-08 3.64 E-i' 1.29E-04
Benzene 3.02E-05 3.02E-05 1.72E-09 1.72E-08 6.11E-06
Heptane 7.78E-05 7.78E-05 4.44E-09 4.44E-08 1.57E-05
Methyl N-Amyl Ketone 7.52E-05 7.52E-05 4.29E-09 4.29E-08 1.52E-05
N-Hexane 8.10E-05 8.10E-05 4.62E-09 4.62E-08 1.64E-05
Nonane 4.22E-05 4.22E-05 2.41E-09 2.41E-08 8.53-5
Octane 4.42E-05 4.42E-05 2.52E-09 2.52E-08 8.94E-06
Toluene 6.16E-06 6.16E-06 3.52E-10 3.52E-09 1.25E-06
Ammonia 6.08E-03 , 6.08E-03 3.47E-07 3.47E-06 1.23-03
Phosphoric Acid, Tributyl Ester 1.59E-04 * 1.59E-04 9.08E-09 9.08E-08 -- T 2~2-05

______________________________(Cilyr) (CI/yr) (ClIhr) (Cilhr) ( Im3)
Americium-241 1.74E-05 8.00E-09 4.57E-13 4.57E-12
Cesium 137 3.60E-08 0.00E+00 0.00E+00 0.00E+00
Plutonium-239 4.60E-04 2.40E-07 1.37E-11 1.37E-10 I
Strontum-090 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Tank Farm Emissions From Current Operations

241-T Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0246 (ft/s) Area 16 (ft2)
Passive Ventilation Avg Exit Tempert ure 65.2 (F) Helght 3 ()

Routine actual per Gravel filling actual
Emissions Potential (Kglyr) Actual (Kglyr) tank (Kg/hr) (kg/hr) per tank Cone (/m3)
Carbon Monoxide 1.21E-02 1.21E-02 8.66E-08 8.66E-07 2.IBE-05
Nitrogen Oxide ____________ 7.30E-04 7.30E-04 5.21E-09 .21E08 .tiEO6
1,3-Butadiene 5.28E-05 5.28E-05 3.76-10 3.76E-09 9.8E-o
2-Hexanone 9.59E-04 9.59E-04 6.84E-09 6.84E-08 I 1.72E-06
2-Pentanone t52E-03 1.52E-03 1.08E-08 1.08E-07 2.73E-06
Acetone 1.83E-02 1.83E-02 1.30E-07 1.30E-06 3.28E-05
Acetonitrile 8.80E-03 8.80E-03 8.28E-08 6.28E-07 1.58E-05
Benzene 4.19E-04 4.19E-04 2.99E-09 2.99E-08 7.52E-07
Heptane 1.07E-03 1.07E-03 7.66E-09 7.66E-08 1.932-06
Methyl N-Amyl Ketone 1.04E-03 1.04E-03 7.41E-09 7.41E-08 1.87E-06
N-Hexane 1.12E-03 1.12E-03 7.98E-09 7.98E-08 2.01E-08
Nonane 5.84E-04 5.84E-04 4.16E-09 4.16E-08 1.052-06
Octane 6.12E-04 6.12E-04 4.36E-09 4.36E-08 1.102-0H
Toluene 8.52E-05 8.52E-05 6.08E-10 6.OBE-09 1.53E-07
Ammonia 8.39E-02 8.39E-02 5.99E-07 5.99E-06 1.51E-04
Phosphoric Acid, Tributyl Ester 3.75E-03 2.20E-03 1.57E-08 1.57E-07 - 3.95E-06

(CIl/yr) (Ci/yr) (Clhr) (og/m3
Americium-241 1.68E-04 7.60E-08 8.68E-12 8.68E-11
Cesium 137 3.60E-08 0.00E+00 0.002+00 0.00E+00
Plutonium-239 3.842- 5 2.30E-08 2.63E-12 2.63E-11
Strontlum-090 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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Tank Farm Emissions From Current Operations

241-TX Tank Farm (18 Single-Shell Tanks) - Avg Exit Velocity .1816 (ft/s) Area 5.82 (ft2) .
Passive Ventilation Avg Exit Tempert ure 72.3 (F) Height 3 (f[) Conc. di Emiss

Routine actual per Emissions per tank form filling (g/m3)
Emissions Potential (Kglyr) Actual (Kglyr) tank (Kgihr) being filled (kg/hr) 2
Carbon Monoxide 1.0E-02 1.06E-02 6.74E-08 6.74E-07 I 6.332-0
Nitrogen Oxide 6.91E-04 6.91E-04 4.38E-09 4.38E-08 ' 4.11E-07
1,3-Butadiene 4.58E-05 4.58E-05 2.90E-10 2.90E-09 2.732-08
2-Hexanone 8.32E-04 8.32E-04 5.28E-09 5.28E-08 I 4.96E-07
2-Pentanone 1.32E-03 1.32E-03 8.37E-09 8.37E-08 I 7.86E-07
Acetone 1.59E-02 1.59E-02 1.01E-07 1.01E-06 F 9.44E-06
Acetonitrile 7.64E-03 7.64E-03 4.85E-08 4.85E-07 4.55E-06
Benzene 3.63E-04 3.63E-04 2.30E-09 2.30E-08 1. 2.16E-07
Heptane 9.32E-04 9.32E-04 5.91E-09 5.91E-08 I 5.55E-07
Methyl N-Amyl Ketone 9.01E1-04 9.01E-04 5.72E-09 5.72E-08 I 5.37E-07
N-Hexane 9.71E-04 9.71E-04 6.16E-09 6.16E-08 I 5.78E-07
Nonane 5.0E-04 5.06E-04 3.21E-09 3.21E-08 i 3.01E-07
Octane 5.31E-04 5.31E-04 3.36E-09 3.36E-08 1 3.16E-07
Carbon Tetrachloride 3.91E-08 3.91E-06 2.48E-11 2.48E-10 7.59E-08
Ethyl Butyl Ketone 1.31E-05 1.31E-05 8.31E-11 8.31E-I 0 2.54E-07
Methyl Chloride 5.78E-07 5.78E-07 3.67E-12 3.67E-11 . 1.12E-08
Tetrahydrofuran 1.OIE-06 1.01E-06 6.41E-12 6.41E-1 1.96E-08
Toluene 3.91E-06 3.91E-06 2.48E-11 2.48E-10 I 2.33E-09
Ammonia 1.31E-05 1.31E-05 8.31E-11 8.31E-10 7.80E-09
Phosphoric Acid, Tributyl Ester 5.78E-07 5.78E-07 3.67E-12 3.67E-11 3.44E-10

(Cilyr) (CI/yr) (Cl/hr) Cl/hr
Americium-241 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cesium 137 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Plutonlum-239 7.08E-05 7.08E-05 4.49E-10 4.49E-09
Strontlum-090 - 6.98E-02 6.98E-02 4.43E-07 4.43E-06,
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Tank Farm Emissions From Current Operations - - --

241-TY Tank Farm (6 Single-Shell Tanks) Avg Exit Velocity .0253 (ills) Area 5.79 (ft2)
Passive Ventilation Avg Exit Temperature 66.0 (F) Height 3 (it)

|Routine actual Emissions per tank i
Emissions Potential (Kg/yr) Actual (Kglyr) per tank (Kg/hir) being filled (kg/hr) Concentration (gym
Carbon Monoxide 4.68E-03 4.68E-03 8.90E-08 8.90E-07 I 6.02E-05
Nitrogen Oxide 2.82E-04 2.82E-04 5.36E-09 5.36E-08 3.62E-06
1,3-Butadiene 2.03E-05 2.03E-05 3.87E-10 3.87E-09 2.62E-07
2-Hexanone 3.70E-04 3.70E-04 7.04E-09 7.04E-08 4.76E-06
2-Pentanone 5.86E-04 5.86E-04 1.12E-08 1.12E-07 v 7.54E-06
Acetone 7.04E-03 7.04E-03 1.34E-07 1.34E-06 I 9.06E-05
Acetonltrlle 3.39E-03 3.39E-03 6.46E-08 6.46F-07 4.37E-05
Benzene 1.61E-04 1.61E-04 3.07E-09 3.07E-08 2.08E-06
Heptane 4.14E-04 4.14E-04 7.87E-09 7.87E-08 T532E-06
Methyl N-Amyl Ketone 4.00E-04 4.00E-04 7.62E-09 7.62E-08 5.15E-06
N-Hexane 4.31E-04 4.31E-04 8.21E-09 8.21E-08 5.55E-06
Nonane 2.25E-04 2.25E-04 4.28E-09 4.28E-08 I2.90E-06
Octane 2.36E-04 2.36E-04 4.49E-09 4.49E-08 3.031-06
Toluene 3.28E-05 . 3.28E-05 6.25E-10 6.25E-09 4.23E-07
Ammonia 3.24E-02 3.24E-02 6.16E-07 6.16E-06 4.16E-04
Phosphoric Acid, TrIbutyl Ester 8.47E-04 8.47E-04 1.61E-08 1.61E-07 I 1.09E-05

(Cilyr) (Ci/yr) (Cl/hr) (g/m3)
Amerlclum-241 4.002-04 4.002-04 7.62E-09 7.62E-08
Cesium 137 4.31E-04 4.31E-04 8.21E-09 8.21E-08 i
Plutonium-239 2.25E-04 2.25E-04 4.28E-09 4.28E-08
Stronlium-090 2.362-04 2.36E-04 4.49E-09 4.49E-08
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Tank Farm Emissions From Current Operations --

241-U Tank Farm (16 SIngle-Shell Tanks) Avg Exit Velocity.0236 (fi/s) Area 16.0 (ft2)
Passive Ventilation Avg Exit Temper ture 75.(F) He 3(ft}

Routine actual emissions per tank
Emissions Potential (Kg/yr) Actual (Kglyr) kglhr per tank being filled kg/hr Concentration (g/m
Carbon Monoxide 1.IE-02 1.16E-02 8.29E-08 8.29E-07 2.18E-05
Nitrogen Oxide 7.00E-04 7.00E-04 4.99E-09 4.992-08 ' 1.31E-06
1,3-Buladlene 5.05E-05 5.05E-05 3.61E-10 3.61E-09 9.49E-08
2-Hexanone 9.19E-04 9.19E-04 6.56E-09 6.56E-08 1.73E-06
2-Pentanone 1.46E-03 1.46E-03 1.04F-08 1.04E-07 2.73E-06
Acetone 1.75E-02 1.75E-02 1.25E-07 1.25E-06 I 3.29E-05
Acetontrlle 8.43E-03 8.43E-03 6.02E-08 6.02E-07 1.58E-05
Benzene 1.08E-03 1.08E-03 7.71 E-09 7.71 E-08 2.03E-06
Hep tane 1.03E-03 1.03E-03 7.34E-09 7.342F~8 ~~932-6
Methyl N-Amyl Ketone 9.95E-04 9.952-04 7.10E-09 7.10E-08 E 1.87-05
N-Hexane 1.07E-03 1.07E-03 7.65E-09 7.65E-08 2.01E-06
Nonane 5.59E-04 5.59E-04 3.992-09 3.99E-08 1.05E-06
Octane 5.86E-04 5.86E-04 4.18E-09 4.IBE-08 1.10E-06
Toluene 7.49E-05 7.49E-05 5.35E-10 5.35E-09 1.41E-07
Ammonia 8.04E-02 8.04E-02 5.74E-07 5.74E-06 1.51E-04
Phosphoric Acid, Tributyl Ester 2.10E-03 2.10E-03 1.50E-08 1.50E-07 3.95E-06

(CIl/yr) (C!/yr) (Cil/hr) jg/m3)
Americium-241 1.08E-03 1.08E-03 1.23E-07 1.23E-06
Cesium 137 1.032-03 1.03E-03 1.17E-07 1.17-06
Plutonium-239 9.95E-04 9.95E-04 1.14.2-07 41.4E-06-
Strontium-090 1.07E-03 1.072-03 1.22E-07 1.22E-06
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Tank Farm Emissions From Current Operations -

296-SX 14 Source Emissions Roll-Up Avg Exit Velocity 10.6 (ftIs) Area 9.62 (ft2)
Passive Ventilation Avg Exit Temper ture 165 (F) Height 15f (it) -

routine actual (kg/h emissions per tank Conc. of emissions
Emissions Potential (Kg/yr) Actual (Kglyr) per tank being filled kglhr from filling g/m3
Carbon Monoxide 2.24E-01 2.24E-01 1.70E-06 1.70E-05 1.66E-06
Nitrogen Oxide 7.43E-04 7.43E-04 5.65E-09 5.65E-08 5.502-09
1,3-Butadiene 5.36E-05 5.36E-05 4.08E-10 4.08E-09 j3.97E-10
2-Hexanona 9.77E-04 9.77E-04 7.44E-09 7.44E-08 7.23E-09
2-Pentanone 1.55E-03 1.55E-03 1.18E-08 1.18E-07 F S.1E08
Acetone 1.86E-02 1.86E-02 1.42E-07 1.42E-06 J 1.38E-07
Acetonitrile 8.96E-03 8.96E-03 6.82E-08 6.82E-07 6 5.63E-08
Benzene 4.26E-04 4.26E-04 3.24E-09 3.24E-08 i 3.15E-09
Heptane 1.09E-03 1.09E-03 8.30E-09 8.30E-08 - 8.07E-09
Methyl N-Amyl Ketone 1.1(E-03 1.06E-03 8.07E-09 8.07E- 8 7.85E-09
N-Hexane 1.14E-03 1.14E-03 8.68E-09 8.68E-08 i 8.44E-09
Nonane 5.94E-04 5.94E-04 4.52E-09 4.52E-08 4.40E-09
Octane 6.23E-04 6.23E-04 4.74E-09 4.74E-0II 4.61E-09
Toluene 8.67E-05 8.67E-05 6.60E-10 6.60E-09 6.42E-10
Ammonia 4.17E+00 4.17E+00 3.17E-05 3.17E-04 3.09E-05
Phosphoric Acid. Trlbutyl Ester 2.24 E-03 2.24E-03 1.70E-08 1.702-07 1.66E-08
Total Alpha - None Detected
Total Beta 9.10E-08 6.93E-13 6.931-12

9126195 Page 16



Fill and Cap

Fill and CapIEAIT XLS

Tank Farm Emissions From Current Operations

296-SY 4 Source Emissions Roll-Up - Avg Exit Velocity 33.3 (fhs) Area .35(tt2)
Passive Ventilation Avg Exit Temperature 110 (F) Height 11 (ft) conc ofemissions

routine actual per .emissions per tank per tank beinjjiled
Emissions Potential (Kglyr) Actual (Kg/yr) tank kgihr being filled kg/hr g/m3
Carbon Monoxide 5.16E-02 5.18E-02 1.96E-06 1.96E-05 I 1.67E-05
Nitrogen Oxide 1.72E-04 1.72E-04 6.54E-09 6.54E-08 5.57E-08
1,3-Butadiene 1.24E-05 1.24E-05 4.72E-10 4.72E-09 I 4.02I-09
2-Hexanone 2.25E-04 2.25E-04 8.56E-09 8.56E-08 7.29E-08
2-Pentanone 3.58E-04 3.58E-04 1.36E-08 1.36E-07 1.16E-07
Acetone 4.30E-03 4.30E-03 1.64E-07 1.64E-06 . 1.39E-06
Acetonitrile 2.07E-03 2.07E-03 7.88E-08 7.88E-07 8.70E-07
Benzene 9.83E-05 9.83E-05 3.74E-09 3.74E-08 3.18E-08
Heptane 2.52E-04 2.52E-04 9.59E-09 9.59E-08 8.16E-08
Methyl N-Amyl Ketone 2.44E-04 2.44E-04 9.28E-09 9.28E-08 7.90E-08
N-Hexane 2.63E-04 2.63E-04 1.00E-08 1.00E-07 8.52E-08
Nonane 1.37E-04 1.37E-04 5.21E-09 5.21E-08 4.44E-08
Octane 1.44E-04 1.44E-04 5.48E-09 5.48E-08 , 4.68E-08
Toluene 2.00E-05 2.00E-05 7.61E-10 7.61E-09 6.48E-09
Ammonia 9.632-01 9.63E-01 3.66E-05 3.66E-04 ' 3.12E-04
Phosphoric Acid, Tributyl Ester 5.15E-04 5.16E-04 1.96E-08 1.96E-07 1.67E-07
Total Alpha ' 8.10E-09 3.08E-13 3.08E-12
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Tank Farm Emissions From Current Operations .

Tank Farm 241-A (5 Single-Shell tanks) Avg Exit Velocity .0242 (ft/sec) Area 5 (sq. ft)
Passive Ventilation |Avg Exit Temperature 138 (F) Height 3 (ft)

Emissions JPotential (Kg/yr) lActual (Kglyr) |Actual (Kg/hr) IConcentration (g/m3)
Carbon Monoxide I 3.38E+00[ 3.38E+00 3.86E-041 3.13E-02
Nitrogen Oxide 1 2.04E-01 2.04E-01 I 2.32E-051 1.88E-03
1,3-Butadiene j 1.47E-021 1.47E-021 1.68E-061 1.36E-04
2-Hexanone 2.67E-01I 2.67E-O11 3.05E-051 2.47E-03
2-Pentanone 1 4.24E-011 4.24E-01I 4.84E-051 3.92E-03
Acetone | 5.09E+001 5.09E+001 5.81E-041 4.71E-02
Acetonitrile 2.45E+001 2.45E+001 2.80E-041 2.27E-02
Benzene I 1.17E-01! 1.17E-01I 1.33E-051 1.08E-03
Heptane I 2.99E-011 2.99E-01I 3.42E-051 2.77E-03
Methyl N-Amyl Ketone 2.89E-01I 2.89E-011 3.30E-051 2.68E-03
N-Hexane 3.12E-011 3.12E-01 3.56E-051 2.89E-03
Nonane 1.63E-01j 1.63E-01 1.86E-051 1.51E-03
Octane 1.70E-01 1.70E-011 1.95E-051 1.58E-03
Toluene 2.37E-021 2.37E-021 2.71 E-06I 2.20E-04
Ammonia 2.34E+01 2.34E+01j 2.67E-03 2.17E-01
PhosphoricAcid, Tributyl Ester 6.12E-011 6.12E-01 6.99E-051 5.67E-03

(Ci/yr) (Ci/yr) j (Cl/br) (g/m 3)
Americium-241 Cl/yr 2.78E-041 0.00E+00 0.00E+00 0.00E+00
Cesium-137 Ci/yr 6.75E-02j 2.90E-05 3.31E-09 3.11E-12
Plutonium-239 Cl/yr 1.39E-04J 0.00E+00 0.00E+00 0.00E+00
Strontium-090 Ci/yr 1.78E+001 8.26E-041 9.42E-08 5.50E-11
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Tank Farm Emissions From Current Operations

Tank Farm 241-AX (4 Single-Shell tanks) Avg Exit Velocity .0225 (ft/sec) fArea 4 (sq. ft)
Passive Ventilation IAvg Exit Temperature 105.25 (F I Height 3 (ft)

Emissions Potential (Kg/yr) lActual (Kg/yr) !Actual (Kg/hr) IConcentration (g/m 3)
Carbon Monoxide } 2.52E+001 2.48E+00 2.83E-041 3.08E-02
Nitrogen Oxide I 1.52E-01I 1.52E-01 1.73E-051 1.89E-03
1,3-Butadiene I 1.10E-021 1.03E-02 1.18E-061 1.28E-04
2-Hexanone I 1.99E-01I 1.99E-01 2.27E-05T 2.48E-03
2-Pentanone 3.16E-01 2.80E-01, 3.19E-05| 3.48E-03
Acetone I 3.80E+001 3.80E+001 4.33E-04j 4.72E-02
Acetonitrile I 1.83E+001 1.83E+00 2.09E-04 2.28E-02
Benzene I 8.69E-02J 8.69E-02 9.92E-06 1.08E-03
Heptane j 2.23E-01 2.23E-01 2.55E-05 2.77E-03
Methyl N-Amyl Ketone I 2.16E-01J 2.16E-01] 2.46E-051 2.68E-03
N-Hexane 2.32E-01j 2.32E-01I 2.65E-051 2.89E-03
Nonane I 1.21E-011 1.21E-01I 1.38E-05 1.51E-03
Octane I 1.27E-01I 1.27E-01j 1.45E-051 1.58E-03
Toluene I 1.77E-021 1.77E-02 2.02E-061 2.20E-04
Ammonia I 1.74E+011 1.74E+01| 1.99E-031 2.17E-01
Phosphoric Acid, Tributyl Ester F 4.56E-01 4.56E-01 5.21 E-051 5.68E-03

(Ci/yr) I (Ci/yr) (Ci/hr) (g/m 3)
Americium-241 Ci/yr 2.07E-04' 0.00E+00 0.00E+00] 0.00E+00
Cesium-137 Ci/yr 5.03E-021 2.36E-05 2.69E-09j 3.40E-12
Plutonium-239 Ci/yr 1.03E-04| 0.00E 2.00E+001 0.00E+00
Strontium-090 Cl/yr 1.32E+001 6.71E-041 7.66E-081 6.01E-11
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Tank Farm Emissions From Current Operations

Tank Farm 241-B (16 Single-Shell tanks) Avg Exit Velocity .1938 (ft/sec) Area 5.78 (sq. ft)
Passive Ventilation j ]Avg Exit Temperature 66.94 (F) Height 3 (ft)

Emissions |Potential (Kg/yr) lActual (Kg/yr) jActual (Kg/hr) Concentration (g/m3)
Carbon Monoxide I 9.62E+001 9.62E+001 1.10E-03 9.61E-03
Nitrogen Oxide I 7.94E-01I 5.79E-011 6.61 E-051 5.79E-04
1,3-Butadiene I 4.18E-021 4.18E-02 [ 4.77E-061 4.1 8E-05
2-Hexanone 7.60E-01I 7.60-Ol I 8.68E-051 7.60E-04
2-Pentanone | 1.21E+00| 1.21 E+00| 1.38E-041 1.21E-03
Acetone 1.45E+01I 1.45E+011 1.65E-031 1.45E-02
Acetonitrile 6.98E+001 6.98E+00 7.97E-041 6.98E-03
Benzene 3.32E-01 j 3.32E-01 3.79E-051 3.31E-04
Heptane 8.51 E-01 8.51 E-01 9.72E-05j 8.51E-04
Methyl N-Amyl Ketone 8.23E-01 8.23E-01 9.40E-051 8.23E-04
N-Hexane 8.87E-01 8.87E-01 1.01E-041 8.87E-04
Nonane 4.62E-011 4.62E-01 5.28E-051 4.62E-04
Octane 4.85E-01 4.85E-011 5.53E-051 4.84E-04
Toluene I 6.75E-021 6.75E-02) 7.71 E-061 6.75E-05
Ammonia 6.65E+01 6.65E+01| 7.60E-031 6.65E-02
Phosphoric Acid, Tributyi Ester { 1.74E+001 1.74E+00 1.99E-041 1.74E-03

(Ci/yr) I (Ci/yr) (Ci/hr) I (g/m 3)
Americium-241 Ci/yr J 7.57E-04 0.00E+00 0.00E+001 0.OOE+00
Cesium-137 Ci/yr 1.84E-01I 9.07E-05 1.04E-081 1.05E-12
Plutonium-239 Ci/yr 3.78E-041 0.00E+00 0.00E+001 0.OOE+00
Strontium-090 Cl/yr 4.84E+001 2.46E-03 2.81 E-071 1.77E-11
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Current Emissions/EMlT.XLS

Tank Farm Emissions From Current Operations

Tank Farm 241-BX (12 Single-Shell tanks) jAvg Exit Velocity .1595 (ft/sec) Area 6.12 (sq. ft)

Passive Ventilation IAvg Exit Temperature 67.75 (F) 1Height 3 (ft)

Emissions IPotential (Kg/yr) jActual (Kg/yr) jActual (Kg/hr) I Concentration (g/m 2 )
Carbon Monoxide 7.56E+001 7.56E+00 8.63E-041 8.67E-03
Nitrogen Oxide 4.55E-O1 I 4.55E-01I 5.19E-051 5.22E-04
1,3-Butadiene 3.29E-021 3.29E-02j 3.75E-061 3.77E-05
2-Hexanone 5.98E-01T 5.98E-01 6.82E-051 6.86E-04
2-Pentanone 9.48E-01I 9.48E-01J 1.08E-041 1.09E-03
Acetone I 1.14E+01 1.14E+01J 1.30E-031 1.31E-02
Acetonitrile J 5.49E+00 5.49E+00 6.26E-041 6.29E-03
Benzene j 2.61E-011 2.61E-01} 2.98E-051 2.99E-04

Heptane j 6.69E-011 6.69E-01I 7.64E-051 7.67E-04
Methyl N-Amyl Ketone j 6.47E-01 6.47E-011 7.39E-05[ 7.42E-04
N-Hexane j 6.97E-01 6.97E-01 7.96E-051 8.00E-04
Nonane j 3.64E-01 3.64E-01 4.15E-051 4.17E-04
Octane 3.81E-01 3.81E-01 4.35E-051 4.37E-04
Toluene 5.31E-021 5.31E-02 6.06E-061 6.09E-05
Ammonia 5.23E+01 I 5.23E+01 5.97E-03 6.00E-02
Phosphoric Acid, Tributyl Ester 1.37E+001 1.37E+00 1.56E-04 1.57E-03

(Ci/yr) I (Ci/yr) i (Ci/hr) (g/m 3)
Americium-241 Ci/yr 0.00E+00 0.OOE+001 0.00E+00 O.OOE+00
Cesium-137 Ci/yr 4.18E-01 2.11E-04j 2.41E-08 2.81E-12
Plutonium-239 Ci/yr 0.00E+001 O.ooE+00 0.00E+00 0.00E+00
Strontium-090 Ci/yr 1.06E-021 5.44E-06 6.21E-10, 4.49E-14

___________________________________________________________________________________ ____________________ I ___________________________
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Tank Farm Emissions From CUrrent Operations

Tank Farm 241-BY (12 Singie-Shell tanks) Avg Exit Velocity .06996 (ft/sec) Area 7.94 (sq. ft)
Passive Ventilation jAvg Exit Temperature 95.83 (F) !Height 3 (ft)

Emissions Potential (Kg/yr) lActual (Kg/yr) |Actual (Kg/hr) Concentration (g/m 3)
Carbon Monoxide 4.06E+001 4.06E+001 4.63E-041 8.18E-03
Nitrogen Oxide 2.51 E-01 2.51E-011 2.87E-05 5.06E-04
1,3-Butadiene 1.76E-021 1.76E-021 2.01E-061 3.55E-05
2-Hexanone 3.24E-01' 3.24E-01 3.70E-051 6.53E-04
2-Pentanone 5.16E-011 5.16E-01 5.89E-051 1.04E-03
Acetone 6.16E+00 6.16E+001 7.03E-04 1.24E-02
Acetonitrile 2.95E+001 2.95E+001 3.37E-041 5.95E-03
Benzene 1.42E-01 1.42E-01 1.62E-051 2.86E-04
Heptane 3.69E-011 3.69E-01 4.21E-05 _7.43E-04
Methyl N-Amyl Ketone 3.50E-01I 3.50E-01 4.00E-051 7.06E-04
N-Hexane 3.96E-01 3.96E-01 4.52E-051 7.98E-04
Nonane 1.97E-01 1.97E-01 2.25E-05 3.98E-04
Octane 2.09E-01 2.09E-01 2.39E-05 4.22E-04
Toluene 3.12E-02 3.12E-02 3.57E-06 6.30E-05
Ammonia 3.13E+01 3.13E+01 3.58E-03 6.32E-02
Phosphoric Acid, Tributyl Ester 7.33E-01 7.33E-01 8.37E-05 1.48E-03

(Ci/yr) I (Ci/yr) (Ci/hr) (g/m 3)
Americium-241 Ci/yr 0.00E+001 0.00E+001 0.OOE+00J 0.00E+00
Cesium-137 Ci/yr 3.95E-021 2.36E-05 2.69E-09 5.50E-13
Plutonium-239 Ci/yr 1.18E-05 0.00E+00 0.00E+00 0.00E+00
Strontium-090 Ci/yr 4.55E-02 2.36E-05 2.69E-09 3.42E-13
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Tank Farm Emissions From Current Operations

Tank Farm 241-C (13 Single-Shell tanks) lAvg Exit Velocity .01854 (ft/sec) [Area 12.79 (sq. ft)
Passive Ventilation IAvg Exit Temperature 78.08 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) !Actual (Kg/hr) [Concentration (g/m 3)
Carbon Monoxide 5.77E+001 5.77E+00 6.59E-041 3.09E-02
Nitrogen Oxide . 3.95E-01I 3.95E-01 4.51 E-051 1.87E-03
1,3-Butadiene 2.51 E-021 2.51 E-021 2.87E-06| 1.35E-04
2-Hexanone 4.56E-01I 4.56E-01I 5.21E-05J 2.45E-03
2-Pentanone 7.24E-01 7.24E-01 8.26E-051 3.88E-03
Acetone 8.70E+001 8.70E+00 9.93E-041 4.66E-02
Acetonitrile 4.19E+001 4.19E+00 4.78E-041 2.25E-02
Benzene 1.99E-01 1.99E-01 2.27E-051 1.07E-03
Heptane 5.11E-01 5.11E-01 . 5.83E-051 2.74E-03
Methyl N-Amyl Ketone 4.93E-01, 4.93E-01 5.63E-051 2.64E-03
N-Hexane 5.32E-01 5.32E-01- 6.08-051 2.85E-03
Nonane 2.78E-01 2.78E-01 3.17E-051 1.49E-03
Octane 2.91E-01 2.91E-01 3.32E-057 1.56E-03
Toluene 4.05E-02 4.05E-02 4.62E-061 2.17E-04
Ammonia 4.55E+01 4.55E+01 5.19E-03 2.15E-01
Phosphoric Acid, Tributyi Ester 1.05E+00 1.05E+00 1.19E-041 5.60E-03

(C/yr) (Ci/yr) (Ci/hr) I (g/m 3)
Americium-241 Ci/yr 1.07E-04 0.00E+00 .00E+00} 0.00E+00
Cesium-137 Cr/yr 3.95E-03 0. OE+00 0.00E+00 O.OE+00

Plutonium-239 Ci/yr 1.28E-03 0.00E+00 0.00E+00 0.00E+00
Strontium-090 Ci/yr 4.63E-02 2.54E-05 2.90E-09 9.79E-13
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-nk Farm Emissions From Current Operations

296-AN 8 Source Emissions Roll-Up Avg Exit Velocity 18.2 (ft/sec) Area .54 (sq. ft)
Active Ventilation !Avg Exit Temperature 110 (F) Height 14.92 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Nitrogen Oxide 3.63E-01 3.63E-01 4.14E-051 4.13E-05
1, 3-Butadiene 2.62E-021 2.62E-021 2.99E-061 2.99E-06
2-Hexanone I 4.77E-01I 4.77E-01 - 5.45E-051 5.44E-05
2-Pentanone I 7.58E-01I 7.58E-01I 8.65E-051 8.63E-05
Acetone 9.07E+001 9.07E+001 1.04E-031 1.03E-03
Acetonitrile 4.38E+001 4.38E+001 5.00E-041 4.99E-04
Benzene I 2.08E-01I 2.08E-01I 2.37E-051 2.37E-05
Heptane 1 5.33E-01] 5.33E-011 6.09E-051 6.08E-05
Methyl N-Amyl Ketone I 5.16E-01 5.16E-01I 5.89E-051 5.88E-05
N-Hexane I 5.56E-01 5.56E-01 I 6.35E-051 6.34E-05
Nonane 2.90E-01 2.90E-01 3.31E-051 3.31E-05
Octane 3.04E-011 3.04E-011 3.47E-051 3.46E-05
Toluene 4.24E-021 4.24E-021 4.84E-061 4.83E-06

I ICi/yr r JCi/hr Igrams/mA3

Strontium-90 ______ _ 1.20E-071 1.37E-11 9.84E-17
Total Alpha _ None Detected |
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ik Farm Emissions From Current Operations

296-AP 9 Source Emissions Roll-Up Avg Exit Velocity 35.8 (ft/sec) Area .54 (sq. ft)
Active Ventilation [ -Avg Exit Temperature 110 (F) Height 13.33 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) jActual (Kg/hr) Concentration (g/m3

Nitrogen Oxide 4.15E-01 4.15E-01I 4.74E-051 2.41 E-05
1, 3-Butadiene 2.99E-02 2.99E-021 3.42E-061 1.73E-06
2-Hexanone 1 5.45E-01i. 5.45E-O1l- . 6.22E-051 3.16E-05
2-Pentanone 8.65E-01I 8.65E-01 9.88E-05| 5.01E-05
Acetone 1.04E+01I 1.04E+01I 1.19E-031 6.04E-04
Acetonitrile 5.01E+001 5.01E+00 5.72E-041 2.90E-04
Benzene 2.38E-01l 2.38E-011 2.71E-051 1.38E-05
Heptane 6.10E-01 6.10E-01 6.96E-051 3.53E-05
Methyl N-Amyl Ketone 5.90E-01 5.90E-01 6.73E-051 3.42E-05
N-Hexane 6.36E-01I 6.36E-011 7.26E-051 3.68E-05
Nonane 3.31E-01 3.31E-011 3.78E-051 1.92E-05
Octane 3.47E-01I 3.47E-011 3.97E-051 2.01E-05
Toluene 4.84E-021 4.84E-021 5.53E-061 2.81 E-06

ICI/yr ICi/hr I grams/m^3
Strontium-90 I 6.60E-081 7.53E-121 2.75E-17
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ik Farm Emissions From Current Operations

-il Alpha (Pu-239) I 1.50E-081

Current Emissions/EMIT.XLS

296-AW 7 Source Emissions Roll-Up !Avg Exit Velocity 30 (ft/sec) Area .54 (sq. ft)
Active Ventilation I _Avg Exit Temperature 110 (F) Height 15.75 (ft)

Emissions Potential (Kg/yr) |Actual (Kg/yr) !Actual (Kg/hr) ;Concentration (g/m3)
Nitrogen Oxide 3.11E-011 3.11E-01l 3.55E-051 2.15E-05
1, 3-Butadiene 2.25E-021 2.25E-021 2.57E-061 1.56E-06
2-Hexanone. . .4.09E-01. 4.09E-01I - 4.67E-051 2.83E-05
2-Pentanone 6.50E-01 6.50E-01 7.42E-051 4.49E-05
Acetone 1 7.79E+0 .79E+OO 8.OE-041 5.39E-04
Acetonitrile 3.76E+00 3.76E+001 4.29E-04 2.60E-04
Benzene j 1.79E-01I 1.79E-01I 2.04E-051 1.24E-05
Heptane I 4.57E-01I 4.57E-01I 5.22E-051 3.16E-05
Methyl N-Amyl Ketone I 4.43E-01 I 4.43E-01 I 5.05E-051 3.06E-05
N-Hexane I 4.77E-01I 4.77E-01I 5.45E-051 3.30E-05
Nonane 2.49E-01 2.49E-01 2.84E-051 1.72E-05
Octane 2.60E-01I 2.60E-011 2.97E-051 1.80E-05
Toluene 3.63E-02 3.63E-021 4.14E-061 2.51E-06

Ci/yr !Ci/hr Igrams/mA3
Cesium-137 I 2.80E-081 3.20E-121 2.24E-17
Strontium-90 1.60E-071 1.83E-11 7.96E-17

1.71E-12 1.68E-14
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nk Farm Emissions From Current Operations

296-AYAZ 5 Source Emissions Roll-Up Avg Exit Velocity 31.91 (ft/seciArea 1.77 (sq. ft)
Active Ventilation IAvg Exit Temperature 110 (F) Height 50 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) Actual (Kg/hr) Concentration (g/m 3)
Nitrogen Oxide 2.08E-01J 2.08E-01I 2.37E-051 4.12E-06
1, 3-Butadiene 1.50E-021 1.50E-021 1.71E-061 2.97E-07
2-Hexanone . . 2.73E-01} 2.73E-01 . - 3.12E-05 5.41E-06
2-Pentanone 4.33E-01] 4.33E-01 4.94E-051 8.58E-06
Acetone 5.20E+001 5.20E+00{ 5.93E-041 1.03E-04
Acetonitrile 2.50E+001 2.50E+00 2.86E-041 4.96E-05
Benzene 1.19E-01] 1.19E-011 1.36E-051 2.36E-06
Heptane 3.05E-01 3.05E-01 3.48E-05J 6.04E-06
Methyl N-Amyl Ketone 2.95E-01 2.95E-011 3.37E-051 5.85E-06
N-Hexane 3,18E-01 3.18E-01 3.64E-051 6.31 E-06
Nonane 1.66E-01I 1.66E-01 1.90E-051 3.29E-06
Octane 1.74E-01 1.74E-01 1.99E-051 3.45E-06
Toluene 2.42E-021 2.42E-02 2.77E-061 4.SOE-07

Ci/yr ICI/hr Igrams/mA3

Cesium-137 I 5.30E-05 6.05E-091 1.22E-14
Strontium-90 8.20E-06j 9.36E-101 1.17E-15

ne-129 4.60E-05{ 5.25E-091 5.18E-09
Sal Alpha (Pu-239) 5.70E-09 6.51E-131 1.83E-15
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242-A EVAPORA i uR EMISSIONS

Tank Farm Emissions From Current Operations
242A 6 Source Emissions Roll-UP Avg Exit Velocity 37.8 (ft/sec) Area 9.62 (sq. ft)
Active Ventilation Avg Exit Temperature 117 (F) Height 22 (ft)

Operating release

Emissions
2-Hexanone
Acetone

Continuous Ops Periodic Ops jPeriodic Ops
Potential (tonslyr)

3.80E-04
1.06E-01 I

Actual (tons4,r)
2.88E-05
7.98E-03

Actual (kg/hr)
2.98E-06
8.27E-04

Continuous
Actual (kg/hr)

3.94E-05
1.10E-02

Concentration

1.06E-061
2.97E-04 I

Area (ft2)
9.62
9.62

Velocityjft/s)
37.8
37.8

Methyl Isobutyl Ketone -- 7.25E-03j 5.44E-041 5.64E-O-j 7.51E-04 2.03E-05[1 9.621 37.
N-Butyl Alcohol
Ammonia

8.00E-01
1.00E-01

Ci/yr

6.00E-02
7.51 E-03

Cl/yr

6.22E-03____8.29E-02
7.78E-04 1.04E-02

Cl/hr

2.24E-031
2.80E-04[

grams/mA3

F 9.62
F|h9.62

37.8
37.8

Total Alpha (Ci) (Pu) 1.41E-04 2.1OE-05 1.61E-08 7.OOE-12 9.62 37.8
Total Beta (Ci) (Sr-9) 8.04E-05 1.20E-O5 9.18E-09j 1.78E-15 7 9.62 37.8
note: total alpha and beta taken from WHC-SD-WM-EV-099 and are from 1987 evaporator operations (11 MM gal run, Capacity=73.6 MM gat/yr so continuous ops =6.7 times periodic)

note: evaporator emissions are the sum of the building ventilation and the vessel vent systems which each have a stack. The shorter stack was chosen as the release point for all emissions.
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Tank Farm Emissions From Current Operations
jAvg Exit Velocity .36 (ftls) )Area 1.08 (ft2)

241-S Tank Farm (12 Single-Shell Tanks) Avg Exit Temperature 94.2 (F) Height 3 (ft)
Passive Ventilation

Emissions Potential (Kglyr) jActual (Kg/yr) jActual (Kg/hr) IConcentration (g/m3)
Carbon Monoxide 1.14E-021 1.14E-021 1.30E-061 3.28E-05
Nitrogen Oxide - - 6.86E-04 7.44E-041 8.49E-081 2.14E-06
1,3-Butadiene 4.96E-051 5.37E-051 6.13E-091 1.55E-07
2-Hexanone 9.01E-041 9.76E-041 1.11E-071 2.81E-06
2-Pentanone J 1.43E-031 1.55E-031 1.77E-071 4.46E-06
Acetone 1.72E-021 1.66E-021 2.12E-061 5.35E-05
Acetonitrile 8.27E-03 8.96E-031 1.02E-061 2.58E-05
Benzene I 3.94E-04j 4.26E-041 4.87E-c8j 1.23E-06
Heptane 1.01E-03j 1.09E-031 1.25E-071 3.15E-06
Methyl N-Amyl Ketone 9.76E-04 1.06E-031 1.21 E-071 3.04E-06
N-Hexane 1.05E-03 1.14E-031 1.30E-07 3.28E-06
Nonane 5.48E-041 5.94E-041 6.78E-08 1.71 E-06
Octane 5.75E-041 6.23E-041 7.11E-081 1.79E-06
Toluene 8.00E-051 8.67E-05| 9.90E-091 2.50E-07
Ammonia I 7.88E-021 8.54E-021 9.75E-061 2.46E-04
Phosphoric Acid, Tributyl Ester 1.91E-03! 2.24E-031 2.552-071 6.44E-06

(Ci/yr) | (Ci/yr) I (Ci/hr) (g/m3)
Americium-241 9.36E-07 0.OOE+001 O.OOE+00 0.00E+00
Cesium 137. 2.28E-04 8.20E-081 9.36E-12 2.73E-15
Plutonium-239 4.68E-07 0.00E+001 0.OOE+00 0.00E+00
Strontium-090 6.OOE-03j 2.41E-061 2.75E-10 4.99E-14
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Tank Farm Emissions From Current Operations

241-SX Tank Farm (2 Single-Shell Tanks) Avg Exit Velocity .014 (ft/s) Area 2 (ft2)
Passive Ventilation !Avg Exit Temperature 76.5 (F) Height 3 (ft)

Emissions Potential (Kg/yr) Actual (Kg/yr) jActual (Kg/hr) IConcentration (g/m3)
Carbon Monoxide I 8.78E-041 8.78E-04I 1.OOE-07! 3.51 E-05
Nitrogen Oxide 5.28E-051 5.28E-051 6.03E-091 2.11E-06
1,3-Butadiene I 3.82E-061 3.82E-061 4.36E-101 1.53E-07
2-Hexanone 6.94E-051 6.94E-051 7.92E-091 2.78E-06
2-Pentanone j 1.10E-041 1.10E-041 1.26E-081 4.41E-06
Acetone I 1.32E-031 1.32E-031 1.51E-071 5.30E-05
Acetonitrile I 6.38E-041 6.38E-04 7.28E-081 2.55E-05
Benzene f 3.02E-051 3.02E-051 3.45E-091 1.21E-06
Heptane I 7.78E-051 7.78E-051 8.88E-091 3.11E-06
Methyl N-Amyl Ketone J 7.52E-051 7.52E-051 8.58E-091 3.01E-06
N-Hexane I 8.10E-051 8.10E-051 9.25E-091 3.24E-06
Nonane I 4.22E-051 4.22E-051 4.82E-091 1.69E-06
Octane I 4.42E-051 4.42E-051 5.05E-09 1.77E-06
Toluene I 6.16E-061 6.16E-061 7.03E-101 2.46E-07
Ammonia 6.08E-031 6.08E-031 6.94E-071 2.43E-04
Phosphoric Acid. Tributyl Ester 1.59E-041 1.59E-041 1.82E-081 6.36E-06

(Ci/yr) J (Ci/yr) I (Ci/hr) I (g/m3)
Americium-241 1.74E-05 8.00E-091 9.13E-131 9.33E-14
Cesium 137 3.60E-08. 0.00E+001 0.00E+001 0.00E+00
Plutonium-239 4.60E-041 2.40E-071 2.74E-111 1.55E-10
Strontium-090 0.00E+00i 0.00E+00[ O.00E+00J 0.00E+00
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Tank Farm Emissions From Current Operations

241-T Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0246 (ft/s) |Area 16 (ft2)
Passive Ventilation Avg Exit Temperature 65.2 (F)|Height 3 (ft)

Emisslo ns Potential (Kg/yr) Actual (Kg/yr) |Actual (Kg/hr) lConcentration (g/m3)

Carbon Monoxide 1.21E-02' 1.21E-021 1.39E-061 3.45E-05
- Nitrogen Oxide 7.30E-04F ~ 7.30E-04 8.34E-081 2.OSE-06

1,3-Butadiene 5.28E-051 5.28E-051 6.02E-091 1.50E-07
2-Hexanone 9.59E-041 9.59E-041 1.09E-071 2.73E-06
2-Pentanone 1.52E-031 1.52E-031 1.74E-071 4.32E-06
Acetone 1.83E-02[ 1.83E-021 2.09E-061 5.19E-05
Acetonitrile 8.80E-03, 8.80E-031 1.01E-061 2.50E-05
Benzene 4.19E-04! 4.19E-041 4.78E-081 1.19E-06
Heptane 1.07E-03i 1.07E-031 1.23E-071 3.05E-06
Methyl N-Amyl Ketone 1.04E-031 1.04E-031 1.19E-07j 2.95E-06
N-Hexane 1.12E-03j 1.12E-031 1.28E-07| 3.18E-06
Nonane 5.84E-04! 5.84E-041 6.66E-08 1.66E-06
Octane 6.12E-041 6.12E-041 6.98E-08 1.74E-06
Toluene 8.52E-051 8.52E-051 9.72E-09 2.42E-07
Ammonia 8.39E-021 8.39E-021 9.58E-061 2.39E-04

Phosphoric Acid, Tributyl Ester 3.75E-03; 2.20E-031 2.51 E-071 6.24E-06

(Ci/yr) I (Ci/yr) I (Ci/hr) (g/m3)
Americium-241 1.68E-041 7.60E-08 8.68E-12 6.30E-14
Cesium 137 3.60E-081 0.00E+001 0.00E+00 0.00E+00
Plutonium-239 3.84E-051 2.30E-08 2.63E-12j 1.06E-12
Strontium-090 0.00E+00 .OOE+00J 0.00E+00 0.00E+00
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Tank Farm Emissions From Current Operations

241-TX Tank Farm (18 Single-Shell Tanks) Avg Exit Velocity .1816 (ft/s) Area 5.82 (ft2)
Passive Ventilation Avg Exit Temperature 72.3 (F)! Height 3 (ft)

Emissions Potential (Kg/yr) jActual (Kg/yr) lActual (Kg/hr) Concentration (g/m3)
Carbon Monoxide I 1.06E-021 1.06E-021 1.21 E-061 1.13E-05
Nitrogen Oxide -t ~6.91E-041 6.91E-041 7.89E-08i 7.32E-07
1,3-Butadiene 4.58E-05 4.58E-05 5.23E-091 4.85E-08
2-Hexanone 8.32E-041 8.32E-04 9.50E-081 8.82E-07
2-Pentanone 1.32E-031 1.32E-031 1.51E-071 1.40E-06
Acetone 1.59E-021 1.59E-021 1.81E-061 1.68E-05
Acetonitrile 7.64E-031 7.64E-03 8.73E-071 8.10E-06
Benzene 3.63E-041 3.63E-04 4.15E-081 3.85E-07
Heptane 9.32E-041 9.32E-04 1.06E-071 9.88E-07
Methyl N-Amyl Ketone 9.01E-041 9.01 E-04 1.03E-071 9.55E-07
N-Hexane 9.71E-041 9.71E-04 1.11E-071 1.03E-06
Nonane 5.06E-041 5.06E-04j 5.78E-081 5.37E-07
Octane 5.31 E-041 5.31 E-041 6.06E-081 5.62E-07
Carbon Tetrachloride 3.91E-061 3.91E-06T 4.46E-101 1.35E-07
Ethyl Butyl Ketone 1.31E-051 1.31E-051 1.50E-091 4.53E-07
Methyl Chloride 5.78E-071 5.78E-071 6.60E-1i1 2.00E-08
Tetrahydrofuran 1.01E-061 1.01E-06 1.15E-101 3.49E-08
Toluene 3.91E-061 3.91E-061 4.46E-10 4.14E-09
Ammonia 1.31E-051 1.31E-051 1.50E-09 1.39E-08
Phosphoric Acid, Tributyl Ester 5.78E-071 5.78E-071 6.60E-11 6.13E-10

(Ci/yr) I (CI/yr) I (Ci/hr) (g/m3)
Americium-241 0.00E+001 0.OOE+00I 0.OOE+00J 0.00E+00
Cesium 137 0.OOE+00J 0.OOE+001 0.00E+00 0.00E+00
Plutonium-239 7.08E-051 7.OEE-051 8.08E-09j 1.21E-09
Strontium-090 I 6.98E-021 6.98E-021 7.97E-06j 5.32E-10

_ __ _ I __ I __ I __ I __

_ _ _ _ _ _ -_ _ I _ _ _ - |_ _ _ _
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Current Emissions/EMIT.XLS

Tank Farm Emissions From Current Operations

241-TY Tank Farm (6 Single-Shell Tanks) Avg Exit Velocity .0253 (ft/s) Area 5.79 (ft2)
Passive Ventilation iAvg Exit Temperature 66.0 (F) Height 3 (ft)

_ _ _ _ _ _ _ _ _ _ i _ I i_ _

Emissions Potential (Kg/yr) Actual (Kg/yr) |Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide I 4.68E-03! 4.68E-031 5.34E-071 3.57E-05
Nitrogen'Oxide- 2.82E-041 2.82E-041 3.21 E-08I 2.15E-06
1,3-Butadiene 2.03E-051 2.03E-051 2.32E-091 1.55E-07
2-Hexanone 3.70E-041 3.70E-041 4.22E-081 2.82E-06
2-Pentanone 5.86E-041 5.86E-041 6.69E-081 4.48E-06
Acetone 7.04E-03] 7.04E-031 8.04E-071 5.38E-05
Acetonitrile 3.39E-031 3.39E-031 3.87E-071 2.59E-05
Benzene 1.61E-041 1.61E-04j 1.84E-08 1.23E-06
Heptane 4.14E-041 4.14E-041 4.72E-081 3.16E-06
Methyl N-Amyl Ketone I 4.00E-041 4.OOE-041 4.57E-081 3.06E-06
N-Hexane 4.31 E-041 4.31 E-041 4.92E-081 3.29E-06
Nonane 2.25E-041 2.25E-041 2.57E-081 1.72E-06
Octane 2.36E-04j 2.36E-041 2.69E-08 1.80E-06
Toluene 3.28E-051 3.28E-05| 3.75E-09 2.51 E-07
Ammonia I 3.24E-02j 3.24E-021 3.69E-06 2.47E-04
Phosphoric Acid, Trbutyl Ester 8.47E-04j 8.47E-041 9.67E-08 6.47E-06

(Cilyr) I (Ci/yr) J (Ci/hr) (g/m3)
Americium-241 4.OOE-04j 4.OOE-04j 4.57E-081 8.91E-10
Cesium 137 4.31E-041 4.31E-04 4.92E-081 3.81E-11
Plutonium-239 I 2.25E-041 2.25E-04 2.57E-08 2.78E-08
Strontium-090 2.36E-04 2.36E-04 2.69E-08 1.30E-11
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Tank Farm Emissions From Current Operat ions

241-U Tank Farm (16 Single-Shell Tanks) Avg Exit Velocity .0236 (ft/s) Area 16.0 (ft2)
Passive Ventilation |Avg Exit Temperature 75.6 (F) Height 3 (ft)

Emissions JPotential (Kg/yr) Actual (Kg/yr) jActual (Kg/hr) Concentration (g/m3)
Carbon Monoxide I 1.16E-021 1.16E-021 1.33E-061 3.45E-05
Nitrogen Oxide - . .7.OOE-04 7.OOE-041 7.99E-08 2.08E-06

I ,3-Butadiene I 5.05E-05 5.05E-051 5.77E-091 1.50E-07
2-Hexanone I 9.19E-041 9.19E-041 1.05E-07j 2.73E-06
2-Pentanone I 1.46E-031 1.46E-031 1.66E-07 4.33E-06
Acetone 1.75E-021 1.75E-021 2.OOE-06 5.20E-05
Acetonitrile 8.43E-031 8.43E-03 9.63E-07 2.51 E-05
Benzene 1.08E-03'i 1.08E-03I 1.23E-07] 3.21 E-06
Heptane I 1.03E-031 1.03E-031 1.17E-07j 3.05E-06
Methyl N-Amyl Ketone I 9.95E-041 9.95E-041 1.14E-07 2.96E-06
N-Hexane 1.07E-031 1.07E-031 1.22E-07 3.18E-06
Nonane 5.59E-041 5.59E-041 6.38E-08 1.66E-06
Octane 5.86E-041 5.86E-041 6.69E-08 1.74E-06
Toluene 7.49E-051 7.49E-051 8.55E-09 2.23E-07
Ammonia 8.04E-021 8.04E-021 9.18E-06 2.39E-04
Phosphoric Acid, Tributyl Ester 2.10E-03! 2.10E-031 2.40E-07 6.25E-06

(Ci/yr) I (Ci/yr) I (Ci/hr) (g/m3)
Americium-241 1.08E-03j 1.08E-031 1.23E-07 9.36E-10
Cesium 137 1.03E-031 1.03E-031 1.17E-07 3.54E-11
Plutonium-239 9.95E-041 9.95E-041 1.14E-07 4.77E-08
Strontium-090 1.07E-031 1.07E-031 1.22E-07 2.29E-11
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Tank Farm Emissions From Current'Operations '

296-SX 14 Source Emissions Roll-Up Avg Exit Velocity 10.6 (ft/s) Area 9.62 (ft2)
Passive Ventilation T _ lAvg Exit Temperature 165 (F) Height 15 (it)

Emissions iPotential (Kg/yr) Actual (Kg/yr) jActual (Kg/hr) IConcentration (g/m3)
Carbon Monoxide I 2.24E-01I 2.24E-01 2.56E-051 2.46E-06
Nitrogen Oxide 7.43E-041 7.43E-04 8.48E-08J 8.16E-09
1,3-Butadiene- -~ 5.36E-05[ 5.36E-051 6.12E-091 5.89E-10
2-Hexanone 9.77E-041 9.77E-041 1.12E-071 1.07E-08
2-Pentanone 1.55E-031 1.55E-031 1.77E-071 1.70E-08
Acetone 1.86E-021 1.86E-021 2.12E-06 2.04E-07
Acetonitrile 8.96E-031 8.96E-031 1.02E-06 9.84E-08
Benzene 4.26E-04 4.26E-041 4.86E-08 4.68E-09
Heptane 1.09E-03 1.09E-031 1.24E-07 1.20E-08
Methyl N-Amyl Ketone 1.06E-03 1.06E-031 1.21E-07 1.16E-08
N-Hexane 1.14E-03 1.14E-031 1.30E-07 1.25E-08
Nonane 5.94E-04 5.94E-041 6.78E-08 6.52E-09
Octane 6.23E-04 6.23E-041 7.11E-08 6.84E-09
Toluene 8.67E-05 8.67E-05 9,90E-09 9.52E-10
Ammonia 4.17E+00 4.17E+001 4.76E-04 4.58E-05
Phosphoric Acid. Tributyl Ester 2.24E-03 2.24E-031 2.56E-07 2.46E-08
Total Alpha None Detected
Total Beta 9.10E-081 1.04E-11|
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Tank Farm Emissions From Current Operations

296-SY 4 Source Emissions Roll-Up Avg Exit Velocity 33.3 (ft/s) Area .35 (ft2)
Passive Ventilation !Avg Exit Temperature 110 (F) Height 11 (ft)

Emissions Potential (Kg/yr) iActual (Kg/yr) Actual (Kg/hr) Concentration (g/m3)
Carbon Monoxide 5.16E-021 5.16E-021 5.89E-06j 4.96E-06
Nitrogen Oxide 1.72E-041 1.72E-041 1.96E-081 1.65E-08
1;3-Butadiernd - -1.24E-051 1.24E-051 1.42E-091 1.19E-09
2-Hexanone 2.25E-041 2.25E-041 2.57E-08 2.16E-08
2-Pentanone 3.58E-041 3.58E-041 4.09E-O8 3.44E-08
Acetone I 4.30E-031 4.30E-031 4.91E-07 4.13E-07
Acetonitrile 2.07E-03| 2.07E-031 2.36E-071 1.99E-07
Benzene 9.83E-05j 9.83E-051 1.12E-08 9.44E-09
Heptane 2.52E-041 2.52E-041 2.88E-081 2.42E-08
Methyl N-Amyl Ketone 2.44E-041 2.44E-041 2.79E-08J 2.34E-08
N-Hexane 2.63E-04 2.63E-04! 3.00E-081 2.53E-08
Nonane 1.37E-041 1.37E-041 1.56E-081 1.32E-08
Octane 1.44E-041 1.44E-041 1.64E-081 1.38E-08
Toluene 2.00E-051 2.00E-051 2.28E-091 1.9'2E-09
Ammonia .9.63E-01I 9.63E-011 1.10E-041 9.25E-05
Phosphoric Acid, Tributyl Ester 5.15E-041 5.16E-041 5.89E-081 4.96E-08
Total Alpha 8.1-091 9.25E-131

ITotal Beta I 7.00E-071 7.99E-11
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Request Number 89

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Arrie Bachrach Date: 9/?0/95

Phone Number: Fax Number:

Request Information: Tdentification location and parameters (length, width acerage

distirhed) for new roads associated with all alternatives ( including horrow sires) Provoked

by FEclogy comment Need for cultural and biolnogical resonrees and land use disturbance

Need Date: ASAP

Response: see artached

Data Source/Accuracy:.

Prepared By: Colin Henderson

Date Sent/Faxed:_

ka-l
_ 5'

Concurrence- zz/ -

Marc Nelson - Project Manager
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ENGINEERING INFORMATION REQUEST 89

Borrow Sites

1. Pit 30
Pit 30 is an existing borrow pit and has existing access roads established. No new roads would
be associated with borrow site activities associated with the TWRS EIS alternatives.

2. McGee Ranch
The McGee Ranch borrow site is not a currently established borrow site. The area maps show
the proposed boundry touching SR 24 in the South Eastern corner of the proposed Area A.
The estimate used to date for the disturbed area at the borrow sites is based on volume of
material required divided by a constant removal depth of 3 meters. I propose using a length of
750 meters by a width of 20 meters to establish an access road into the McGee Ranch area.
This would be an area 15,000 square meters or 1.5 hectares.

Review of WHC-SD-EN-SE-002 Rev. 0 identifies that characterization work at McGee Ranch
Site (Area A in the area maps) contains approximately 4.5 million cubic yards of fine-textured
soils. This report also notes (pg. 8) that a number of closure plans and Part B permit
applications have been submitted to WDOE containing commitments for McGee ranch soils as
a component of a surface barrier.

3. Vernita Quarry
The Vernita quarry is an existing quarry located near SR 24. This quarry has been used in the
past, approximately 10,700 cubic meters were removed in March of 1994 (Ref. BHI-00005
Rev. 00 Candidate Basalt Quarry Sites). Assume that the existing access roads into the quarry
would be utilized for borrow site activities associated with TWRS. Roads may require some
improvements to support the level of activity required for barrier construction.

Tanks

1. No Action- No new roads would be constructed

2. Long-Term Management- No new roads would be constructed. Access roads to the
replacement tank farms would be constructed and are included in the disturbed area estimates.

3. In Situ Fill and Cap- No new roads outside of the area identified as temporarily
disturbed would be constructed.

4. In Situ Vitrification- No new roads outside of the area identified as temporarily
disturbed would be constructed.

H:\USERSICHENDERSIEIRIENGINFRQ.089



5. Ex Situ Intermediate Separations- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

6. Ex Situ No Separations- Access roads to each of the processing and support facilities
would be constructed. There would be no new road construction outside of the existing site
layout which is included in the disturbed area estimates.

7. Ex Situ Extensive Separations- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

8. Ex Situ/In Situ Combination- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

9. Staged Implementation-TBD

HAIUSERSICHENDERSIEJRIENGINFRQ.089
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ENGINEERING INFORMATION REQUEST 89

Borrow Sites

1. Pit 30
Pit 30 is an existing borrow pit and has existing access roads established. No new roads would
be associated with borrow site activities associated with the TWRS EIS alternatives.

2. McGee Ranch
The McGee Ranch borrow site is not a currently established borrow site. The area maps show
the proposed boundry touching SR 24 in the South Eastern corner of the proposed Area A.
The estimate used to date for the disturbed area at the borrow sites is based on volume of
material required divided by a constant removal de th of 3 meters. I propose using a length of

1000 7-5G meters by a width jf 20 meters to establishA ccess road into the McGee Ranch area.
§7his would be an area square meters orlrhectares.

Review of WHC-SD EN-S v.R ntihnes that ac5e izati{?'work at McGee Ranch
Site (Area A in the area maps) contains approximately 4.5 million cubic yards of fine-textured
soils. This report also notes (pg. 8) that a number of closure plans and Part B permit
applications have been submitted to WDOE containing commitments for McGee ranch soils as
a component of a surface barrier.

3. Vernita Quarry
The Vernita quarry is an existing quarry located near SR 24. This quarry has been used in the
past, approximately 10,700 cubic meters were removed in March of 1994 (Ref. BHI-00005
Rev. 00 Candidate Basalt Quarry Sites). Assume that the existing access roads into the quarry
would be utilized for borrow site activities associated with TWRS. Roads may require some
improvements to support the level of activity required for barrier construction.

Tanks

1. No Action- No new roads would be constructed

. 2. Long-Term Management- No new roads would be constructed. Access roads to the
replacement tank farms would be constructed and are included in the disturbed area estimates.

3. In Situ Fill and Cap- No new roads outside of the area identified as temporarily
disturbed would be constructed.

4. In Situ Vitrification- No new roads outside of the area identified as temporarily
disturbed would be constructed.
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5. Ex Situ Intermediate Separations- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

6. Ex Situ No Separations- Access roads to each of the processing and support facilities
would be constructed. There would be no new road construction outside of the existing site

layout which is included in the disturbed area estimates.

7. Ex Situ Extensive Separations- Access roads to each of the processing and support
facilities would be constructed. There would be no new road construction outside of the

existing site layout which is included in the disturbed area estimates.

8. Ex Situ/In Situ Combination- Access roads to each of the processing and support

facilities would be constructed. There would be no new road construction outside of the
existing site layout which is included in the disturbed area estimates.

9.. Staged Implementation-TBD
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Request Number 090

Jacobs Engineering Group
Engineering Information Request - TWRS EIS

Requested By: Mike Harker Date: 10/4/95

Phone Number: Fax Number:

Request Information:Need: 1) How many construction person-year.

2) Miles traveled onsite and miles traveled offsite in transporting

materials for construction.

Need Date: 10/09/95

---------------------------------------------------------------------------------

Response: 144 person year Rad Waker. 19 person-year non rod 2, See Attached.

Data Source/Accuracy:

Prepared By: Colin Henderson Date Sent/Faxed: /0/

Varc Nelson - Deputy Project Manager
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TWRS EIS
CALCULATION COVER SHEET
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W314 Transportation:

- For construction matl. assume same basis as No Separations i.e., 30,000 lb average load on a
45,000 lb trailer.

- Borrow materials load volume 6.1 in3 .

- Steel Req. = 422,000 kg Steel (2.205 lb/kg)= 930,500 lb.

Pipe = 22,828 m, 50% 3" 50% 6"

SCH40 3" = 7.58 lb/ft, sch 10 6"= 9.3 lb/ft.
= 25 lb/m sch 10 6" = 30.5 lb/m.

Pipe = 11,414 m (25 lb/m) + 11,414 (30.5 lb/m) = 633,000 lb.
Conduit = 7,053 in (3.28 ft/n) (.7 lb/ft) = 16,200 lb.

Total Steel = 16,200 +633,000 + 930,500 lb = 1.58E6 lb.- 1.6E6 lb.

# Trips = 1.6E6 lb
30,000 lb/trip

= 53 trips (Portland/Seattle)

Assume Misc. = 100% of # trips Req. for Hauling Steel/Pipe
Misc. is from Kennewick/Steel Pipe is from Portland/Seattle

Borrow = 6,345 m3 = 1,040 trips @ 6.1 m3/trip.
Concrete = 4,000 in3 = 30% Cement, 70% Sand Gravel.

Cement = 1,200 in3 @ 12 m3/trip = 100 trips Tri-Cities
Sand/Aggregate = 2,100 in3 @ 6.1 n/trip = 3444 trips onsite.

Portland Seattle Round Trip = 800 km.
Onsite Pit 30 Round Trip - 10 km.
Tri-Cities Round Trip = 140 km.

Total Distance= 77,660 km.
Travel Onsite = 13,840 km
Travel Offsite = 63,820 km.
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TOTAL TRIPS
53 Trips (Seattle/Portland)
53 Trips (Tri-Cities) Misc.
100 Trips (Tri-Cities) Cement
1,384 Trips (Onsite) Pit 30 to Tank Farms.


